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ARMSTRONG Tool Holders are used in over 96% of the Machine Shops and Tool Re 
















. We are using 
ARMSTRONG TOOL 
HOLDERS on all of our 


machines.”’ 


—M. F. MOORE, Manager 
Kewanee Boiler Corp., Kewanee, Iil. 


‘‘We are using ARMSTRONG Tool 
Holders, and have, since you intro- 
duced them on all our machines. 
They are very satisfactory and our 
Master Mechanic advises that he is 
using very few solid forged tools, thereby effect- 
ing a great savings in the cost of tools.”’ 


It is true economy to use ARMSTRONG Tool 
Holders on all machines, for every operation on 
Lathe, Planer, Slotter and Shaper. The same 
basic principle—that of an inserted high speed 
cutter in a permanent shank or holder—carries 
thru the entire Armstrong System of Tool 
Holders. Regardless, which of the 100 sizes and 
shapes of holders is needed, regardless what the 
work to be done, an ARMSTRONG Tool Holder 
will save all forg- 
ing, 70% of grind- 
ing and 90% of 
high speed steel. 
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There are 6 typesof ARMSTRONG 
Boring Tools and many sizes of 


Armstrong Bros. Tool Co. 
“The Tool Holder People”’ 


each type. Each does the work 328 N. Francisco Ave. 
of a complete set of forged tools. 


CHICAGO, U.S.A. 
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E use of jigs and fixtures, com- 
monly known as tooling, was a 
tural sequence to the development 
f interchangeable-part manufacture 
nd high-production methods. The 

ncipal function of 


Modern Tooling Practice 


By FRANK W. CurtTIs 


not often obtained, as there is usually 
a certain amount of fitting to be done 
during the process of assembling. By 
the use of carefully designed tools 
and equipment, however, the cost of 
such fitting can be re- 
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poling is to provide 


This article is the first of 


duced to a minimum. 


Semmmeans for economizing 
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its 


bn manufacturing time, 
and thus make possible 
®% reduction of manu- 
acturing costs by 
means of interchange- 
Bble manufacture. 


a series that will deal with 
the basic and fundamental 
principles underlying the 
design and construction 
of jigs and fixtures for 
the manufacture of inter- 
changeable parts. 





Advantages of inter- 
changeable manufac- 
ture tools that are used 
in the machine are of 
the greatest import- 
ance. By means of 
such tools, unskilled 


hes 





es | Upon the tooling +e 

ethods used depend, to a large de- 
RO ee, the accuracy that is to be ob- 

ined in the production of inter- 
y Stogf“angeable parts, and for this reason 
e science of tool engineering is rec- 
gnized, today, as a very important 
actor in the manufacturing field. 
WheesUDly those’ who have of necessity 
been required to solve intricate tool- 
ng problems realize the importance 
bf the science and have learned that 
his specialized branch of mechanical 
ngineering may really be considered 
he foundation upon which is built 
modern manufacturing practice. 
Strict interchangeability of parts is 
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#** workmen can easily 
perform operations on which the 
tolerances are close. Without the ad- 
vantages of modern tooling, many of 
the products now on the market at 
reasonable prices would be so high in 
cost that their purchase would be in 
the nature of a luxury. The auto- 
mobile, for example, could only be 
purchased by people of wealth if it 
were necessary to lay out and ma- 
chine each part of the mechanism 
separately. Many other articles of 
commerce would come in the same 
classification, consequently the world 
owes a great deal to the engineers 
who have specialized in the develop- 
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12 Modern Machine Shop 
ment of modern tools for high pro- 
duction, because of the great advan- 
tages which accrue to the public 
from the production of reasonably 
priced goods. 

There are three basic duties to 
which jigs and fixtures contribute. 
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Fig. 1—Examples of Cast, Built-Up and 
Welded Tool Construction. 








These are: (1) to hold the work in 
correct relation to the cutter, (2) to 
guide the tools so that the operation 
will be performed within prescribed 
limits, and (3) to make possible a 
maximum of speed with a minimum 
of labor cost and thus reduce manu- 
facturing costs. Quantity output is 
the factor that determines whether 
or not jigs and fixtures can be em- 
ployed on a paying basis, and the 
quality of production required deter- 
mines, to some extent, the type and 
style of tool to use. Hence, an eco- 


nomic analysis should be made of the 
requirements of the job and the possi- 
bilities of jig or fixture design, just 
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as is done in most plants when a new 
machine tool is to be considered. Th 
result of the investigation will aid jp 
selecting the class of tool to desig 
for a given operation. It is difficy 
to make an absolutely definite state. 
ment regarding the method of pr. 
duction for a given piece of wor 
unless the tool designer has a cley 
understanding of the functions of th 
part. 

Before designing a tool, the cos 





should be estimated, then the desig. 
ner should figure how long it wil} 
take that tool to pay for itself at, 
given rate of production for a giva 
number of pieces, based on a uni 
saving in direct labor. 















be made to show the direct profi 
to be earned over a stipulated peri 
of time. On the other hand, it ma 
be estimated that a tool will save 
certain amount per piece, so th 
the problem would be to determi 
how much can economically be spen 
and how many pieces must be m 
to make the application economic. 

These points are discussed first 
cause, after all, they bear a dir 
relation to tool design, and it is w 
to study any problem from the begi 
ning when expense is concern 
Money can be wasted in tooling j 
as easily as in any other form 
false economy. One point to co 
sider in tool design is that the m 
chine tool is no better than the too 
ing used with it. A high-grade, p 
cision machine will lose its adv 
tage if the tooling is of weak or po0\ 
design. } 

Types of Tools 

From the standpoint of desi 
there are three types of tools. The 
are shown in Fig. 1. The tool sho 
at A is of cast construction, the bof! 
being made either of cast iron or ¢ 
aluminum. ‘Cast iron is usually p 
ferred, although in cases where 
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' tool is of unusual size and must be 


handled frequently, it is made of 
aluminum. ‘The second type, shown 
at B, is known as the built-up type, 
pieces of flat and round steel being 
used to build the jig to the desired 
shape and size. The third type, shown 
at C, is of welded construction and 
is probably the latest contribution to 
modern tooling 
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type of equipment, however, there are 
limiting factors, consisting principally 
of intricate or complicated design and 
unusual size. However, welded con- 
struction has been used to a consider- 
able extent in the past two years and 
the advances have been quite rapid. 
Generally speaking, the advantages 
of welded tooling are rather broad. 
No patterns or 





practice. 


Castings for Jig 
and Fixture 
Bodies 
In laying out a 
tool, it must be re- 
membered that 
strength and rigid- D 

ity are of utmost y, 











Un 





castings are re- 
quired; the time 
required to con- 
struct a tool is 
usually reduced; a 
design embodying 
less weight is made 
possible; the con- 
struction is some- 
what stronger; as 





importance. Round 
corners are always 
preferable, an d 
generous fillets should be used on 
angular designs, wherever possible. 
The designer may unthinkingly lay 
out a section with square corners as 
shown at A in Fig. 2, whereas the 
nature of the casting would permit a 
design embodying generous fillets, as 
shown at B. The chief objection to 
sharp corners is the possibility of 
cracks developing from the inner 
surface as shown at C. At D and E 
are shown two designs of angle plates, 
one embodying sharp corners, and the 
other made with round edges and 
fillets. It may be somewhat cheaper 
to make a pattern with sharp cor- 
ners, but round corners would not 
add much to the expense of the pat- 
tern and the added strength is worth 
the cost. Round corners not only look 
better, but they are safer, as injuries 
may easily result from handling tools 
made with sharp corners. 


Welded Tooling 


Tools of welded construction have 
a rather wide field. As in any other 





Fig. 2—Examples of Square and Round 
Corners. 


a rule less machin- 
ing is required to 
complete a welded 
fixture; miscellaneous short and 
otherwise obsolete pieces of flat and 
round steel can be utilized; and the 
upkeep is less. Welded tools require 
the following operations for comple- 
tion: layout of the design wanted 
and then a layout of the various parts 
needed in construction; and acetylene 
cutting operation to shape the parts 
specified; a fitting operation, which 
includes assembly by tack welding 
the pieces together in their relative 
positions; arc welding, which includes 
the joining together of the various 
component parts. There is a likeli- 
hood of setting up certain strains 
during welding, therefore, it is ad- 
visable to anneal the welded unit be- 
fore machining, and furthermore it 
is suggested that the unit be given a 
thorough sand blast, followed by a 
coat of paint. In this condition the 
unit is ready for machining, and if 
made correctly will form a rather 
pleasing construction. 

In Fig. 3 is shown a variety of 
joints made by the welded process. 
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At A is a T-joint often used where 
ribs and intermediate sections are re- 
quired. At B, C, and D are shown 
three representative types of right- 
angle joints. At E is shown a built- 
up construction, in which a square 
section is inserted into a rib. At F 
is shown the method of joining a 
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fillets ranging from * to %-inch. 
In laying out tooling for a par 
it is always well to prepare a con. 
prehensive operation sheet on which 
are listed the operations to be per. 
formed and the tooling required. The 
first move in laying out the opera. 
tions is to determine suitable locat. 
ing points which can} 
be used for all sub} 
sequent operations, 
Referring to Fig. 5, 
at the left is show 
a cast-iron cover re. 
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Fig. 3—Joints Made by Welded Process 


large, round or square pad on to a flat 
section. Corners of a built-up jig or 
fixture body can be strengthened by 
welding a section in as shown at G. 
At His shown a construction involv- 
ing miscellaneous joints. The design 
shown at J represents the application 
of two bosses to accommodate an eye 
bolt or a hinged unit. and at K and L 
are shown two methods of construc- 
ting bosses for bushings, screws, pins, 
or spring jacks. 

A jig body in which some of these 
points are used is shown in Fig. 4. 
Although no general proportion has 
been adopted for the size of the fillet 
required, past experience has shown 
the following to be _ satisfactory: 
When the thickness of the plate is 
14-in. to %:-in. the fillet should be from 
j;-in. to Y%-in.; plates up to %-in. 
require fillets from %-in. to ‘*-in., 


and plates up to %-in. should have 


sides, it is necessary 
to machine the top 
surface A as _ the 
first operation and then drill the eight 
flange holes as a second operation. 
It may be quite possible that the lim-) 
its of these flange holes are such that) 
they would not be satisfactory for? 
locating purposes, in which case it =| 
advisable to ream two of the holes for 
this purpose. The locating points , 
should be set as far apart from each & 
other as possible, and in this example | 
the two holes B should be used. With > 
the flat surface and the two locating 
noles, it is possible to machine this! 
part accurately on an interchange- } 
able basis. 

The locating pins to be used in con- 
nection with the holes B should be} 
hardened and ground. In cases where 
two locating holes are required, it is 
often necessary to provide clearance © 
between the holes and the locating 
plug, the common method being to 
use round plugs such as those shown 


ae 











Apri 











il, 193) 


nch., 

& part 
A com: 
which 
© per. 
1. The 


Opera: | 


locat- 
ich can 
Il sub- 


‘ations, | 


Fig. 5, 
shown 


April, 1930 Modern Machine Shop 





15 








ver re. 
S mill. 
id tap. 


Ss. In-f 


ll the ° 
in re. 

One 
drilled 
arious 
essary 
e top 


3 «thet 


eight 


ation. | 


> lim- | 


1 that | 





y for? 
it isf 
2S tor 
oints 
each 7 
mple | 
With 
ating 
this © 
nge- | 
t 
con- 
1 be} 
here 
it is 
ance 
ting 
x to 
Own 














a 


Every Modern Machine Shop 
Needs This Self-Oiling, 
All-Geared Drilling Machine 


THE 20” Self-Oiling, All-Geared Drill is unexcelled for drilling and tap- 

ping holes up to 114” diameter in any metal. Its purchase price is sur- 
prisingly low when its high quality and profitable productive capacity are 
considered. Installation cost is low—the machine is delivered complete 
ready to run. Operating cost is low, too. Easy to buy, easy to use, easy 
to maintain, every modern machine 
shop should have one cr more of 
these up-to-date general purpose drill- 
ing machines. 


FEATURES OF THE 
20-INCH SELF-OILING 
ALL-GEARED DRILL 


Especially heavy construction 
Right angle drive 

Multiple disc clutch 

Very rigid and powerful 

Instant change of feeds and speeds 
Chrome nickel steel transmission 
Eight geared speeds 

Self-Oiling bearings 

Eight geared feeds 

Coil spring spindle-return 

No cone or inherent belts 
Operates easily 


Our latest catalog contains a complete 
description of this machine and its 
specifications---send for it today. Ask 

for catalog U. 20-inch Self-Oiling, All-Geared Drill 


BARNES DRILL COMPANY 


801-851 CHESTNUT STREET ROCKFORD, ILLINOIS 
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at C. When the limits are close, how- 
ever, there will be some difficulty in 
locating and ejecting work, therefore 
it is advisable to relieve one of the 
locating pins, as shown at D. In some 
cases it will be found satisfactory 
to flatten both locating pins, although 
the locating surfaces should be at 
right angles to one another as shown 
at E. Another advantage can be 








Plate thinness 
i 


Fig. 4—Jig Body With Welded Joints 





of 
work by having one locating pin some- 
what higher than the other, so that 
the work can be located with greater 
ease. 


gained in locating this class 


Accuracy of Work to Be Produced 


The design of production tools is af- 
fected in a marked degree by the ac- 
curacy required. In order that a cer- 
tain mechanism may function cor- 
rectly, the various parts used must 
be machined in certain relations to 
each other, thus maintaining the 
proper limits within which the pieces 
can be manufactured. The designer 
who has developed the product usually 
determines the accuracy required and 
the tolerances permissible. These are 
specified on the detail drawings of the 
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parts. 
fied. 


two holes to be drilled and reamay 
and a center distance between th 


holes is to be maintained within ,/ 


limit of plus or minus 0.0005 in., an 


The design of tools to hf 
worked out is therefore dependent tf) 
some extent on the tolerances sper. [ 
For example, if a casting haf 


if the tolerance in the holes them.) 
selves are about the same, the design f 
of the jig would involve most careful F 


work in order that the _ tolerances 
specified would not be exceeded. The 
work would need to be located on 
hardened and ground plates or suit. 
able surfaces, and provision would 
have to be made for replacements of 
parts when worn. The body of the 
jig would probably be of cast iron, 
properly ribbed and strengthened to 
prevent any spring or distortion. All 
bushings would be hardened, ground 
and lapped, and of suitable length so 


that the drill or reamer would be held F 


in alignment in order to obviate er- 
rors. The cost of construction of a 
jig of this sort would be compara- 
tively high, but the accuracy of the 
product would warrant the expendi- 
ture. 

In designing a jig for a piece of 
work having tolerances of plus or 
minus 0.005 in., much simpler con- 
struction could be used. The work 
would not require such careful fitting, 
consequently the cost would be ma- 
terially lower than in the other in- 
stance. Furthermore, there would be 
fewer refinements in the jig because 
of the greater latitude permitted in 
machining. 

Production Required 

The design of tools is affected by 
the production required in a number 
of ways. It may be considered that 
there are two types of tools in com- 
mon use, one of these types being used 
for high production and the other for 
low production. A_ high-production 

(Continued on Rage 20) 
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POWER 


FEED and SPEED CHANGES 
FROM FRONT OR REAR. 


ITH the introduction of this new and simpli- 

fied method for changing speeds and feeds by 
power from the front or rear—operating conven- 
ience takes on a new meaning. On the new No. 3 
Cincinnati Millers you instantly obtain with ease 
the right speed or feed without moving from the 
al operating position either at the front or 
sq. easy that your operator keeps your 

all times. He does the job in 
igher quality of milled 


f 


no 
rear. It? 
machine in high 
less time and obtains a 
surface. 


Toolroom and manufacturing shops alike, 
milling machines with a new accuracy and a new 
convenience. Where else but on the new No. 3 
Cincinnati Millers can you find this combination 
of accuracy and convenience? 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI, OHIO, U.S.A 
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Close up of the speed and feed change 
lever located at the front of the knee 
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Modern Tooling Practice 
(Continued from page 16) 
tool should have wearing surfaces of 
the best quality and provisions should 
be made for long life and replace- 
ment. Conversely, a low-production 
tool does not require provision to be 
made for replacements and the work 
can often be located directly on a 
finished surface machined directly on 




















Fig. 5—Types of Locating Pins 


the body of the jig. Again, in low 
production tooling, a piece may be 
set into a jig or fixture and several 
operations completed at one setting. 
The jig may be moved from one ma- 
chine to another and turned on var- 
ious sides, and although the time re- 
quired for performing the various op- 
erations in this way would be greater 
than by using separate tools for each 
individual operation, the cost of con- 
struction would be much less and a 
saving would therefore result. 


It will be seen from the foregoing 
that the production required deter- 
mines to a great extent the method 
of handling the work. In low-produc- 
tion fixtures, simple designs will an- 
swer the purpose and efforts should 
be miade to cheapen the construction 
as far as is consistent with the na- 
ture of the work. On the other hand, 
in high-production tools rapid clamp- 
ing facilities and other refinements 
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are usually employed. In either cay 
the cost of tools is distributed oy, 
the amount of production required, yf 
that the cost per piece would not } 
excessive. 


Laying Out Methods of Operatic, 


a 

In laying out operations for a giver 
piece of work, all of the points py. 
viously mentioned must be carefull 
considered, togethe 
with other factors o 
importance. The ma. 
chines available fo 
manufacture goy. 
ern the method 4 
handling to a cer 
tain extent and i 
layout operation 
the engineer must 
keep these points in 
mind. In  certair 
cases, suitable ma. 
chines may not bk 
available and it may be-necessary ti 
adapt those which are on hand. 

Under such circumstances the selec: 
tion of working points must be mat 
carefully and if possible the work 
should be carried through the variou 
operations by using the same loca 
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tion in order to minimize errors. Oc 
casionally it is necessary to adi 
another lug or boss or to machine 
another hole in order to assist in the 
machining operations. The produc! 
may have been designed by an et 
gineer who was not thoroughly fa 
miliar with tooling methods, with the 
result that the manufacturing cost 
would be excessive. It is therefore 
advisable to analyze the product be 
fore laying out the tooling, and con- 
sider carefully any changes in design 
which might improve the method of 
production without interfering with 
the functioning of the product. 
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 & giver says Mr. William Renick, 
ints pre Superintendent of Webber & Wells, Inc., 
carefull Chicago, Illinois 
togethe 
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Sary ti Al the right are illustrated two interchangeable steam 
1. table panels, the center openings of which are cut out 

with a Model 1-B Campbell Nibbling Machine. 

e selec; Stainless steel alloys and Monel Metal are the materials 
e made used for these parts. 
> Work “MY Campbell Nibbling Machine is busy all 
various of the time, and I don’t know how I ever 
2 loca got along without it,’”” Mr. Renick states. 
S. Oth“The cost of labor for cutting the openings in 


oO adifsteam table panels is reduced fully 35%. There 
aching is no distortion of the metal, and it takes very 
in thep little grinding to make a beautiful job.” 
roduc this is typical of reports from Campbell Nibbling Machine 
an eng owners in many different types of industries. Campbell Nibbling 

Machines are made in various sizes to handle stock up to %”. 
ly f@§ They can be adapted to many special uses for production work, 
‘th the} saving thousands of dollars in labor or special dies. Submit your 
x cosif problems to us. “———- 
ee C. CAMPBELL, Inc., BRIDGEPORT, CONNECTICUT m4 
ct be. : 
d con- 


— CAMPBELL 


NIBBLING MACHINE 
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Tool Drawings 

At this time it may be well to 
mention a few points concerning tool 
drawings. Many shop executives do 
not realize the advantages of work- 
ing drawings for shop use and as 4 
result do not benefit by the many 
savings that a tool drawing offers. 
Regardless of what size your shop 
may be, it is far more profitable to 
have drawings made of all tools and 
fixtures than it is to have none. 

The advantages may all be consid- 
ered as economic saving. A _ tool 
drawing will permit the proper de- 
velopment of a satisfactory tool and 
will reduce the cost of tool building. 
Tool drawings permit correct propor- 
tions to be attained and are often 
responsible for avoiding interferences 
that otherwise might not be detected. 
Tool drawings serve as records for 
further use and create a saving in 
making repair parts. 

Tools can be made without draw- 





April, 193 


ings, but where such practice pr 
vails, the tools usually lack full eff. 
ciency and the cost is extremely high 
due to the use of the “cut and try’ 
method. On the other hand, if a com. 
plete drawing is made beforehand 
the tool can be built without delay 
and without question as to what is 
wanted. Some of the points that an 
often overlooked when tools are built 
without drawings are: no chip clear. 
ance, bushings too close to the work, 
insufficient finger clearance around 
knobs and handles, lack of rigidity 
and strength; no provisions for wear, 
and slow clamping methods. 

In brief, tooling for interchangeabk 
manufacture requires a knowledge of 
the handling of machine tools, both 
from the theoretical and from the 
practical end, and a thorough knowl} } 
edge of cutting tools as well as the} | 
relative speeds and feeds that can wf 
used for a given piece of work. 





Using Tungsten-Carbide Tools 


If you are using tungsten-carbide 
cutting tools on any of your machin- 
ing operations, be sure your machines 
are well lubricated. The one thing 
that is absolutely fatal to tungsten- 
carbide tools is vibration. Everyone 
knows that while the tungsten-carbide 
tip on these tools is very, very hard, 
it is also brittle and will crack easily 
if subjected to the intermittent shock 
caused by vibration anywhere in the 
machine. In fact the rapid succes- 
sion of shocks caused by vibration 
will break these tools more readily 
than will the less frequent shocks 
caused by intermittent cuts. 

There is no worse vibration in a 
machine than that caused by a loose 
bearing. A loose bearing allows the 
work to chatter, producing a rough 
finish on the work, excessive wear on 
the tools, and in the case of tungsten- 





carbide tools it is almost sure to pr 
duce failure. 

The manufacturers of these tools 
report that over 30 per cent of tht; 
cases in which their tools have broken 
in service can be directly traced t 
loose bearings. These failures, of 
course, can be obviated by keeping 
the bearings in proper adjustment, 
and keeping them well lubricated with) 
a high grade lubricant. Anti-friction 
bearings have been found far superior 
to plain bearings on machines where 
tungsten-carbide tools are to be used. 
Due to the high speeds and heavy) 
tool pressure, anti-friction bearings 
will run much longer without adjust: 
ment and assure smoother operation! 

But, regardless of the types of bear: 
ings used, be sure they are well lub- 
ricated, and kept in adjustment. 

—‘Houghton'’s Black and White’> ws 
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ib aircraft engines endurance and 
dependability are of first importance. 
The safety of passengers and pilots depends on 
their performance... So, leading aircraft motor 
builders take no chances with small tool equipment. They 


‘riction 
iperior 


where} use BATH GROUND TAPS and THREAD GAGES to control tapped hole sizes 
e used 1 ... The pictures show a tapping operation on an aluminum cylinder head of a 
‘el popular make of engine, a 5” adjustable tap of BATH design also for aluminum 


arings 
ud just-} 
ration. 
f bear: 
1] lub- 


cylinders, and a double end go and no go thread plug gage of the American 
Gage Design. 


JOHN BATH&CO. 


White’ Worcester, Mass. aa 
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Special Tools for Back Shop Work 


By C. C. JOSEPH 


HE work of installing new crown 
7 sheets and overhauling the fire- 
box end of locomotives in the Denver 
shops of the Denver & Rio Grande 
Western Railway is greatly facilitated 
by the use of special jigs, shown in 
the illustrations. With these jigs an 
entire section of a boiler can be swung 
some three feet off the floor, so that 
the old rivets and staybolts can be 
cut off and backed out with air tools, 
and new ones put in. 

Each jig consists of a pair of steel 
horses and two spindles, one of which 
is attached to a section of 14-in. chan- 
nel and the other to a square section 
of 1-in. plate. The horses are of 10- 
in. channels, the sections used for legs 
being cross-braced at the top and bot- 
tom by '%-in. steel plate, well riveted 





Jig Supporting Open End of Firebox 


for safety. The section of channel 
to which one of the spindles is at- 





Using a Thor air-jam underneath the boiler 


tached is placed across the open end 
of the boiler, to which it is attached 
by bolts through sections of angle 
plate that are anchored to the chan- 
nel at either end, as shown in the 
illustration. Sections of boiler plate, 
shaped to form a “V” and bolted to 
the top rail of the horse, locate the 
spindle and prevent it from moving 
out of place. 


These jigs make it possible for af 


couple of men, with the aid of an 


overhead crane, to turn the shell tol 


any angle required by the work to be 
done. As a matter of fact, the jigs 
raise the firebox high enough from the 
floor so that most of the work re- 


quired may be done without turning} 


it, as practically the entire outer sur- 
face is easily accessible to the “rivet 
buster.” 


In bucking the ends of rivets anif 
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At Kingsbury Machine W to limits of 0.0005” 
Tool Co. they do S I S and in half the 


jobs like these on the JIG BORER former time. 





You ought to have, if you are interested in 
tool making, our new catalog 546 describing the 
four larger sizes of the Locating and Jig Boring 
machines. They will save you money, and do 
your work more quickly and more accurately. 


THE R. Y. FERNER COMPANY 


U. S. and Canadian Agents 
INVESTMENT BUILDING, WASHINGTON, D. C. 





s and 


NEW YORK.......Triplex Machine Tool Co. oy 2 re Williams & Wilson 
50 Church Street Inspector Street 
by Se Oe Walter S. Ryan Co. MILWAUKEE......Neff, Kohlbusch & Bissell 
General Motors Building 610 Michigan Street 
CHICAGO.........Neff, Kohlbusech & Bissell SAN FRANCISCO........Joseph C. Fletcher 
806 W. Washington Boulevard 661 Folsom Street 
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Front End of Firebox, With Support In Place 


staybolts, a 14-in. air “jam,’’ made by 
the Independent Pneumatic Tool Com- 
pany, is used. The pis- 
ton of this tool has a 
range of approximately 
7 inches, and by using 
various lengths of iron 
pipe and wood blocking, 
the workman is enabled 
to adjust his jam to 
any height required. 
The ends of super- 
heater tubes are reamed 
out by the use of a 
Thor air drill that is 
held in a specially-con- 
structed sling and sus- 
pended from an over- 
head track by a \-in. 
wire cable. The main 
frame of the sling is of 
14x 38-in. iron, shaped 
to the form of a rec- 
tangle and welded. In 
each side of this rec- 
tangle is a 1% x Q-in. slot for the 
handles of the drill, and at the rear 
end a hole is tapped out for the 
rear. end of an 8-in. air jam which 
is used to hold the drill to the 
work. The drill is operated by 
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the usual air connection 
to the handle, a branch 
connection from the 
same air line leading 
to the air jam from w. 
derneath. Two lengths 
of %-in. rod, welded to 
the frame at either side 
and brought together 
above, provide means 
for attaching the frame 
to the cable, as shown. 

At the front end of 
frame is a jig in which 
the work is held for 
reaming. The jig is 
made of two metal 
blocks, hollowed to fit 
the radius of the tubes 
and boxed in with a frame made of 
1%-in. plate, 5% x 514, x 4% in, 











Reaming the ends of superheater tubes with a 


Thor drill and special jig 


welded at the junctions. The bot) 

tom of the jig is a block of 2 x 33° 

514-in. steel, which is also bolted 

to the under side of the frame. The 

top, which is a block of 1144x3x5%- 

in. steel, is held by four set screws 
(Continued on page 114) 
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han Transparency with HOCUT 


Machinists know that the transparent solu- 
tion of Hocut metal cutting coolant leaves the 
work and tool clearly visible—insuring greater 
accuracy and finer finish. 


But that is not all! Transparency of the 
Hocut solution results from almost complete 
solution in water of the refrigerating oils, etc. 
In consequence, Hocut has better “wetting 
out” and refrigerating properties than ordi- 
nary soluble cutting oils which form a milky 
emulsion. 


Greater cutting speeds and feeds are pos- 
sible. Tool grinding is less frequent and pro- 
duction is increased. 


E. F. HOUGHTON & Co. 
Philadelphia, Pa. And All Over the World 
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Keeping Production On Schedule 


By Watpo HUTCHINSON 


O plant, however small, can af- 
ford to neglect giving at least 
some close attention to “follow-up” 
methods, because without accurate 
information as to delivery dates and 
progress of work, a sales organiza- 
tion cannot give the exacting service 
demanded by customers in these days 
of keen competition and close prices. 
The following outline comprises a 
synopsis of a simple plan, which can 
be operated at small expense, for 
handling this problem. 

After a comprehensive study of 
manufacturing and sales conditions 
in a number of plants, it was found 
that in order to achieve the co-or- 
dination desired, a system was re- 
quired whereby orders for produc- 
tion, which were made out by an 
order clerk in the office, could be 
distributed to the shop in a sys- 
tematic manner and as systematic- 
ally followed from start of produc- 
tion until the goods were packed and 
shipped. The system as finally work- 
ed out provided for the following 
essentials: 

1. The proper route of orders for 
goods manufactured and the correct 
planning of schedules of production. 

2. The determination, as accurately 
as possible, of delivery dates and 
the keeping of information as to or- 
ders constantly before the sales man- 
ager. 

3. The securing of all materials 
necessary to complete a given job 
and the elimination as far as pos- 
sible of all extra moves in securing 
stock. 

4. After the determination of de- 


April, 1999 april, 


livery date, the constant following Up 
of jobs from start of work to con. 
pletion and shipping, and the report. 
ing immediately of delays in pro. 
gress of jobs to the sales manager. 

5. The interlocking of production 
and cost records. 

6. The knowledge at all times of 
the progress of all jobs in the shop, 
so that shop and office executive 
are kept posted as to the existing 
production conditions. 

In one plant, one man devotes his 
whole time to the work of equipment 
and personnel. He is a big-caliber 
man—capable of winning the con- 
fidence of shop foremen and of help- 
ing and instructing them in planning 
production in their various depart: 
ments. He has a wide knowledge of 
costs and methods of establishing op- 
eration lists and piece-work rates 
and tabulating these in such form as} 
to be easily understood when sent to 
the cost department for incorpora- 
tion into the cost records. He is 
assisted by a competent stenographer 
who also has ability as a general 
clerk. It was found advisable to hire 
a new clerk and instruct her in her 
duties rather than to use a clerk 
familiar with old methods and rou-| 
tine. A girl does this work as easily 
as a man and some detail phases of | 
it perhaps better. i 

The production man has an office} 
centrally located in the plant where 
the foremen readily seek him out if 
necessary, for consultation, although 
in most cases the production man is T 
called on the telephone and goes tof 
the foreman, thus making it possible 

¢ 
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“an {Selective Dial Feed, Instantaneous Rail Lift, 
es 7 _ Rail Clamp, Rapid Traverse and Forced 

Lubrication are a few of the 
Leading Features. 
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for the foreman to remain in his de- 
partment. Furthermore, the majority 
of problems the production man has 
to deal with are, of necessity, settled 
in the department and very fre- 
quently directly at the job where the 
question ffirst arises. The office 
equipment consists of desks for the 
production manager and clerk, simple 
filing cabinets, a typewriter, and a 
telephone with connections to all 
parts of the shop. All production 
orders are issued by the order clerk 
in the office upon notification from 
the proper executives that goods are 
needed, and are sent direct to the 
production office in the shop. These 
orders are in triplicate and the three 
forms are made up as shown in the 
illustrations. 

As shown, the first copy is marked 
“Foreman’s Copy,” the second “Pro- 
duction Memorandum,” and the third, 
“File.’ The paper used is of sub- 
stantial quality, to stand handling. 
A desk letter basket, labeled “In- 
coming Orders,” is placed on the pro- 
duction man’s desk, and all orders 
are deposited in it when received 
from the office. These orders are 
sent once a day from the office— 
oftener in cases of special import- 
ance where quick action is neces- 
sary. 

Upon receipt of orders from the 
office, the foreman’s copy is signed 
by the production man and taken’ to 
the foreman in charge of that par- 
ticular branch of the work. The 
production man at this time arranges 
with the foreman for the securing of 
stock. He goes to other foremen if 
necessary to obtain component parts. 
He also sets the delivery date of all 
goods named in the order. 

Upon the return of the production 
man to his office, he dockets the 
above information on the production- 
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memorandum copy of the order, an 
places it on file under the date fp, 
that day. 

The file copy has the informatio 
required for reference entered on it 
and copy filed by numerical order ip 
another file as a cross-reference. 

Production memoranda is filed in 4 
cabinet having 31 divisions numbere 
from 1 to 31, which allows a division 
for each day of the month. Whe 
the information is secured regarding 
delivery date, the production ma 
files this memorandum under the 
date which he deems it will be neces. 
sary to follow up progress on good 
called for. The date is usually some 
time in advance of the scheduled 
shipping date, because it is necessary 
for him to know progress and of any 
impending failure before delivery 
date, if at all possible. 

This he repeats on each order ani 
as many times for an individual or. 
der as is necessary to follow th 
order to completion. By this mean 
an automatic “follow-up” is provided 
of jobs in process. 

When an article is finally shipped 
the production memorandum is re 
moved from the file and placed in a 
index arranged alphabetically accord: 
ing to various goods manufactured 
by the plant, thus providing another 
cross-index of shop orders. 

Now comes ‘the question, “How art 
executives advised of production con 
ditions?” After the delivery date 
has been set the production man fil} 
out the form “Report A” and for 
wards it to the sales manager or aly 
other executives designated. 
the production schedule runs veils 
and the delivery date set cannot bk 
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met, “Report B” is filled out and senlh 


to the same officials who received tht 
first notice, or “Report A.” 
When the goods are finally shippei 
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“il Simple—rapid—economical— 
+ that tells the whole story! 


means 

oa nos operation shown here—grinding diaphragm 
covers for gas regulators on a Gardner No. 24- 

ripped} HORIZONTAL 53” Horizontal Disc Grinder—is indeed simple, 

is te DISC GRINDING rapid, and highly economical. 


in ap IS 


It is purely a hand operation—no expensive fixtur- 


ae ECONOMICAL ing, nor loss of time through fixturing—just a simple 

nother ON HUNDREDS hand lever used to apply pressure during grinding. 
OF JOBS! This arrangement is handier than piling on weights, 

Ww are and insures a much quicker grind than if operator 

n Con merely applied pressure free-hand. 

n = These covers are 19” in diameter, and approximately 






'%" stock is removed from a ribbon of metal 34” wide. 
ARDNE They are cleaned up flat to a gasket joint, AT THE 
RATE OF 35 PIECES PER HOUR. 








1 for- 








DISC GRINDERS 
Up-to-Date 


Flat Surfs : Finishing Find Out What This Tool Can Do In YOUR Case— 
6 WRITE FOR BULLETIN NO. 24! 


DN kK Specialists in ROLL Vs Ot ZN [PANY 


j 428 East Gardner Street ote “t Beloit, Wisconsin, U. S. A. 
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the form illustrated as “Report C”’ is 
forwarded by the production man to 
the officials who received Reports A 
and B, thus completing the cycle of 
information necessary to enable a 
sales manager to keep his customers 
fully informed as to the progress and 
reliability of delivery as scheduled 
on their respective orders. 

Now comes the question, ‘How 
are executives advised of production 
conditions ?”’ After the delivery 
date has been set the production 
man fills out the form ‘Report A”’ 
and forwards it to the sales manager 
or any other executives designated. 
When the production schedule runs 
behind and the delivery date set 
cannot be met, “Report B” is filled 
out and sent to the same Officials 
who received the first notice, or 
“Report A.” 

When the goods are finally shipped, 
the form illustrated as “Report C’”’ 
is forwarded by the production man 
to the officials who received Reports 
A and B, thus completing the cycle 
of information necessary to enable a 
sales manager to keep his customers 
fully informed as to the progress and 
reliability of delivery as scheduled on 
their respective orders. 

On all costs figured or estimates 
of costs made by the cost depart- 
ment, a copy is sent to the produc- 
tion man, who checks and approves 
them. He then returns the cost sheet 
to the cost department, after which 
the cost of the job or the opera- 
tion is incorporated with the per- 
manent records of that department. 

At the start of the system, and 
from time to time as necessary, the 
production man co-operates with the 
engineering department and estab- 
lishes bills of material for all goods 
manufactured. These are made: in 
permanent form and copies are filed 
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in the production and cost depart. 
ments, as well as in the engineering 
departments. 

It has been found that if this js 
done when orders, are issued for pr. 
duction, it is a simple matter t 
check the material needed for the 
job and it is also much easier ty 
figure costs at the completion of the 
work, as there is a definite list of 
material to check against waste and 
spoilage as well as production. 

The plan here given is a bare out- 
line or skeleton for follow-up work. 
The various minor details have pur. 
posely been omitted. They can be 
designed to meet the necessities of 
each individual plant, and _ they 
should form a part of the general 
outline of work when the system is 
installed. It has been found that 
with a production man in charge, 
there js no excuse for various clerks, 
foremen, or salesmen running about 
the plant issuing conflicting orders, 
thus neglecting their own work and 
hampering production work in the 
shop. 

While the production man’s func 
tion is to keep all department heads 
interested and posted as to progress 
of work, he follows a general out- 
line, laid out by the one man who 


has entire supervision of the plant} 


He is responsible to him only, and 
any criticisms directed at the pro- 
duction department goes direct to the 
official to whom the production man 
is held responsible. 


At the start of this system, all } 


foremen receive notice to the effect 
that a new system is being inaugur- 
ated and that their co-operation is 
requested. Foremen are made to 
thoroughly understand that the pro- 
duction man’s function is not to di- 
rect actual production, as that duty 
or right belongs to the foremen 


April, 








1, 1939 


lepart- 
eering 


this js 
ir pro- 
er to 
yr the 
ier to 
Of the 
ist of 
e and 


e out- 
work. 
> pur: 
an be 
ies of 

they 
oneral 
em is 

that 
large, 
lerks, 
about 
rders, 
C and 
1 the 


func- 
heads 
gTess 
out- 
who 
ylant. 
and 





j 

co 
General Service 
7 Sizes, 4 to ee 
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“LIGHT 
SERVICE” 
7 Sizes, 2 to 12" 


CLAMPS 
THAT HOLD 


For light, general, or heavy 
service,there’s a Williams’ 
Clamp that will hold rigidly— 
without springing. 

Drop-forged from tough spe- 
cial steel and heat-treated for 
extra stiffness. Built for long 
service and hard use in a wide 
range of styles and patterns. 


J. H. WILLIAMS & CO. 
“The Drop-Forging People’ 
New York BUFFALO - Chicago 


33 








34 Modern Machine Shop 











= DE re pn tn 
a 

8 Sn Pe a ee a 
72) 

« RSS ea an) iy en 
Z 

S To Be Completed...... 
ray 

fa SOC Cee seo Cee EHC 
© 














S SUMTER erate ots ails bk SS a Seu Goo RAw soe b a Oddo Order No...... 

~ 

= BRMMERiic 5 piss siniw otis 69's 9 eis ses oo obi 2 6 sas Kaleew sips o 0:00 ‘ } 

Z a Re a BN a i 

¢ oute 

5 ETA Ns. op Gcs oe staee saws. ae eee 
B Cost Checked............ ip ctdesskis eke ae 
¢ Comments 

= 




















REIT Sooo Sichcles Srp Ou pisale see HO 
AO BPO ASOMIDIOUOG . oaks 6 vc escccccce’s 
eg did el | ere 


oe, | es 
Progress 












i 
} 
i] 











bearing the production manager’s signature. 


themselves, but he is to keep them 
posted as to what is expected from 
each department, see that raw ma- 
terial is ordered by the purchasing 
department for goods to be manu- 
factured, see that the materials ar- 
rive on time or are kept in sufficient 
quantities to keep jobs running 





THESE TRIPLICATE FORMS ARE PRODUCTION ORDERS. The foreman gets a co 
The production memorandum copy is filled # 
with full details and goes into the production manager’s tickler file. 

reference copy and is filed numerically. 









The file copy is a crow 










smoothly and regularly, and see thi 
each job is completed, inspected, al 
passed to the shipping room @ 
schedule time. 

Shop men are particularly notifiel) 
not to accept any verbal orders, mi 
written orders unless they are sign 
by the production man or his sup 
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Now a Complete Line 


BY the time you read this, the full line of Twin 

Disc C. C. machine tool clutches will be in pro- 
duction, and we shall be able to fill your orders for 
clutches with effective diameters as follows: 


. 214", ge 314”, 2. 414”, 
Ls 514”, e; Y bad and 9” 











C. C. clutches are available both in dry plate type, 
with compressed asbestos drive plates—and in oil 
sprayed clutches, with alternate bronze and steel 
plates. The same compact design is used in both 
types, with the entire operating mechanism in the 























Sa co 

— hub. Write for engineering data. 

a 

2e thal TWIN DISC CLUTCH COMPANY 

2d, ani RACINE WISCONSIN 

m 

tised SALES OFFICES 

- CLEVELAND, OHIO NEW YORK CITY TULSA, OKLA. 
908 Smythe Bldg. Room 1553, 101 Park Ave. 1645 East 16th St. 





Mr. R. H. Smith Mr. W. L. Dixon Mr. R. R. Sloan 
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REPORT A 
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HOW THE EXECUTIVES ARE ADVISED. When delivery date has been set the sala 
manager gets a promise on the top form. A delay is reported on the middle form and com 
pletion is recorded on Report C. 
iors. This eliminates all chances of department, a general betterment of 
work being ordered and no records of shop and office conditions has beet q 


costs being kept for it. noticed as a result. 

A system has been devised by the Furthermore, the rendering of ac- 
sales department so that it keeps curate information regarding progress iit 
notices from the production office on of manufactured goods to the sales JACKSON 


file with reference to correspondence organization enables it to keep thej 
from customers and orders for goods. customers satisfied and thus buili® WO. 
With the close co-operation of the up an enviable reputation for prompt 
sales force and the shop production delivery of goods on specified time. 
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~|l|AND FEEDS.... 


lager 


fond care with which Sunoco is re- 
fined has much to do with its su- 
premacy. So far as we know, no other 
lubricant offers all these advantages: 


Increased cutting speed. 

Increased quantity of metal removed 
per tool grind. 

‘ Unusual cooling and lubricating 
properties. 

“2 The increased quantity of water 
that can be added for a given kind 
of work. 

The time the mixture can be used 
before replenishing. 

Prevents rust and corrosion. 

Protects operators from skin in- 
ager fection. 

Sun Oil Company engineers will be 
weememe Felad to work with you in obtaining 
ams | greater efficiency in the application 
of cutting lubricants. An engineer 
will call at your request. 





Tune In THE SUNOCO sHOW! 


aad Tuesday Evening, 9.30 
Eastern time, 8.30 Central Time 
—WJZ and Associated Stations. 








ge SUN OIL COMPANY, Ltd., Montreal 
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OPERATION: 
GRINDING TAPER ON 
MAIN SHAFT 

MACHINE 
NO 11 BROWN & 
SHARPE 

MATERIAL: 
5% NICKEL 

WHEEL SPEED 

1900 RPM 
WHEEL DIAMETER 
14 INCHES 

PRODUCTION 
40 PIECES PER HOUR 

LUBRICANT: 

1 PART SUNOCO TO 40 
PARTS WATER 


OPERATION: 
BROACHING ENGINE 
SUPPORT CLEVIS, 

MACHINE: 
LAPOINTE MACHINE 
TOOL CO. 

MATERIAL: 

DROP-FORGED STEEL 


FEED: 
108 IN PER MINUTE 
LUBRICANT: 
1 PART SUNOCO TO 5 
PARTS WATER 


Courtesy of 
Foote Bros. 
Gear & 
Machine 


“ICUTTING OIL 


ae. Of BLUE SUNOCO MOTOR FUEL 


yess 
IACKSON, MICH == NEWARK PROVIDENCE 
sales JACKSONVILLE NEW YORK INCY 
PHILADELPHIA READING 
the fae MONTREAL PITTSBURGH ROCHESTER 









SYRACUSE TRENTON 
TOLEDO —- TULSA 
TORONTO WILMINGTON 


Ne Nu Nu a Na Na a Nae Ne Na Ne Nae Ne Ne Nee Nee Ne Nee ee Nee Se” 
a ene SE Ss AGN sonra 
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LOWER PRODUCTION COSTS 











OPERATION: FINISH. TURNING OUT 
SIDE DIAMETER, FACE AND HUBS ON 
A SPLINED ARBOR. 

MACHINE: FAY AUTOMATIC 19 IN. LATHE 

MATERIAL: 2320 NICKEu STEEL. 

SPEED: 120 RPM. 


LUBRICANT: 1 PART SUNOCO TO 12 
PARTS WATER 
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Fig. 1—Machining spider sections for Dorr ‘‘thickeners.’’ Fig. 2—While the cross rail 
tool is facing the top surface, the side-arm tool is cutting a keyway in the end. 


Machine Shop Operations at the 
General Iron Works 


By Jos. C. COYLE 


NE of the three firms co-operating 
to operate the plant known as the 
General Iron Works, Denver, is the 
Dorr Company, which manufactures 
equipment for use in many industries. 
First developed to meet special needs 
in the fields of mining and metallurgy, 
Dorr equipment has been adapted to 
use in many other fields. Dorr thick- 
eners, classifiers, and other machines 
are used wherever pulp, sludge, slurry, 
mud, or other mat- 
ter that consists of 
solids suspended in 
liquids is handled 
in quantities. <A 
number of the op- ' 
erations in the : 
manufacture of 
Dorr equipment are 
of more than pass- 
ing interest. 
All castings for 
Dorr thickeners 





made in the foundry at the General 
Iron Works, which was described and 
illustrated on page 42, October, 1929, 
issue of MODERN MACHINE SHOP, 
A Dorr tray-type thickener consists 
largely of a “spider” or central cast- 
ing which carries four radial arms to 
which plow blades are attached. The 
spider is cast in two sections, each of 
which must be machined on the face 
and end. This operation is shown in 


where 20 spider 
sections can be 
seen clamped to 
the table of a plan- 
er. The sections 
are arranged in 


planer table, and 
are held in position 
by clamps and 1-in. 


Fig. 3—Milling worms in a Cincinnati miller 
and classifiers are which has been rebuilt to adapt it for this job, TOUS. The rods are 





process in Fig. 1, > 
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Announcing... 


AQ FOO PKI 


A NEW JIG BORER 


Built and designed by Henri Hauser of Bienne, Switzerland 








THIS MACHINE IS 
[HE LAST WORD IN ACCURACY, 
WORKMANSHIP AND MATERIAL 


COS52 


Some of the Features: 





Large micrometer drums give direct reading 
in 0001 for all measurements. 





Fine worm wheel adjustment for micrometer 
drums makes readings of .00005 possible. 





Measuring screws are fully enclosed at all 


times. 





| 9% inch vertical adjustment of cross rail 


gives the machine a wide range. 





Sensitive counterbalances relieve both meas- 
uring screws of all strain. 





Rigid construction of machine permits bor- 
ing up to 1%4-inch holes in tool steel. 

















17 JOR 


| INDEX MACHINERY CORPORATION 


49 CENTRAL AVENUE 








CINCINNATI, OHIO 
Write for Catalog 
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bent at right angles at each end, so 
that they can be inserted into the 
cored bolt holes in the pieces, as 
shown. Pipe jacks, placed at inter- 
vals, also help by applying pressure 
where it is needed. 

The top surfaces of the pieces are 
faced by a tool that is held in the 
cross rail tool post. When this op- 
eration is in process, a-side tool is 
used to cut a keyway in the end face 
of each of the castings on one side of 
the table, and a tongue is cut, with 
the other side tool, on the face of 
each of those on the other side. The 
operation is shown in Fig. 2. 

The Dorr thickener is revolved by 
power applied through a worm and 
worm wheel. The worm is turned in 
the lathe, then it is milled in the ma- 
chine shown in Fig. 3, which is a Cin- 
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cinnati milling machine that has beep 
converted into a special machine for 
this purpose. A bearing located on 
one end of the machine table carries 
a heavy spindle, upon one end of 
which is a worm wheel, the other end 
being threaded for a large three-jaw 
chuck. The worm wheel meshes with 
a worm that is geared to the table 
feed in such a way as to provide for 
revolving the chuck at a given rate 
of speed in relation to the speed of the 
worm. A housing attached to the 
front of the machine carries a short 
shaft upon which the milling cutter 
is mounted, at an angle which cor. 
responds with the angle formed by 
the lead of the worm to be milled. 
Power is transmitted to the cutter. 
shaft through a train of gears whi:b 
provide a positive drive in relation to 
the movement of the work. The shaft 
upon which the worm is mounted is 
held in a three-jaw chuck at one end 
and in an outboard bearing at the 
other, as shown. 

The worm-wheels are bored and 
faced in a large boring mill, the teeth 


Fig. 4—Drilling and tapping setscrew holes 
in the hub of a worm wheel for a Don 
thickener. Fig. 5—Cutting the teeth in a gea 
for a Dorr classifier. Fig. 6—Two cutters an 
in operation simultaneously, one roughing 
while the other finishes. 
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i — ] For Those 


= Difficult 
Jobs 


a) I wu i | r 


HE Fellows Gear Shaper is not necessarily 

confined to the cutting of the so-called ordi- 
nary form or type of gear. It has many other 
possibilities, and is particularly adapted to 
those difficult jobs which some manufacturers 
think require the use of a specially designed 
machine. 


The segment for a cash register illustrated 
above is a good example of the adaptability of 
the Gear Shaper and Gear Shaper Cutter. 


Send for our book, “The Practical Art of Gen- 
erating.” It may be the means of solving your 
problems. 

(Casa 


The Fellows Gear/Shaper Co. 


Head Office and Works: 
78 RIVER STREET, SPRINGFIELD, VERMONT, U.S. A. 


Branch Office: 
1149 Book Building, Detroit, Michigan 
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Fig. 7—Machining two pinions at a time, using roughing and finishing cutters. 





Fig. 8—Reaming a valve seat in the bottom end of a diaphram pump body. 


are cut in a hobbing machine, and the 
setscrew holes in the hub are drilled 
and tapped with the horizontal drill- 
ing and tapping machine shown in 
Fig. 4. 

Figure 5 shows a gear for a Dorr 
classifier in process of having the 
teeth cut, using a gear cutting ma- 
chine and two cutters, ganged to- 
gether. One cutter roughs out a 
tooth while the other is finishing one. 
A close-up view of the cutters is 
shown in Fig. 6. 

The practice of using roughing and 
finishing cutters together is carried 


out on other jobs, also, such as the op- 
eration of cutting teeth in pinions, 
shown in Fig. 7. Here two pinions 
for Dorr classifiers are shown clamp- 
ed together on an arbor, this method 
of doubling up the work saving a 
considerable amount of time. 

The illustration Fig. 8 shows a dia. 
phram pump body in position, bottom 
end up, to have a 3%-in. diameter 
hole reamed to form the valve seat 
for a 5-in. ball valve. The operation 
is performed on a vertical boring mill 
and a floating reamer is used to ma 
chine the seat. 





Progress In Welding 

HE fabrication of large units by 

the employment of the welding 
process, which has been anticipated 
for some time, is finally coming to 
pass. The use of arc welding in the 
construction of several smaller build- 
ings of the steel-and-concrete type 
has been so successful that work has 
been started on two large office build- 
ings to be constructed by the same 
process. One, a 13-story structure, is 


to be erected in Los Angeles and the 
other, which will be 14 stories high, is 


being built in Boston. Another ap- 

plication of welding to the construc) 
tion of city buildings will be made it} 
Schenectady, N. Y., where a new 
$1,500,000 city hall is to be con) 
structed by this method. And steél; 
buildings are not the only units af 
which welding is replacing the use of} 
rivets; a steel vessel has just beet} 
completed, the entire hull of whicif 
was put together by the arc welding 
process. Welding is taking its placeh 
as an important operation in all kinds 

of metal fabrication. 
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Machinery equipped with Formica 
4 dia.f runs smoothly, silently—it is pleas- 
ottomf’ ant to work or live with. Noisy 
mete’ machines with clashing, screeching 


seat | gears tear all day the nerves of the 
ation : 
- mil workmen, cut down production, 
ma) increase spoilage and make labor 

turn-over bigger. 

Maintenance men find Formica Gear Manufacturers and Jobbers 
apf gears an important help in keeping are invited to see Phenolic Gear 
truc— machines running sweetly. Material being made during the 
~ ; A. G. M. A. Meeting in Cin- 
new ormica gear cutters can give chiiiiadl, Rea Vat; Ded ond Sell 


con.) Prompt service on replacement 


tee!) Sears. 
-¢) THE FORMICA INSULATION COMPANY 
4 4632 SPRING GROVE AVENUE CINCINNATI, OHIO 


ORMICA 
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Non-Ferrous Metals and Alloys, III 


By GrEorRGE M. ENos 


Assistant Professor of Metallurgy, University of Cincinnati 


E use of alumi- 

num for industrial 
purposes has increased 
very rapidly in the last 
few years, due primar- 
ily to the fact that it is 
one of the lightest of 
all metals. No other 


+48 





This article, which is the 
third and last of the series 
deals exclusively with the 
light aluminum alloys. It 
discusses the metallogra- 
phy of the alloys, their 
uses, physical propetties, 


abe 


out in a previous ar. 
ticle, most products 
called aluminum ar 
really alloys of aluni- 
num. The two ele. 
ments most commonly 
added are copperor 
zinc, other metals used 
being silicon, manga. 





light metal except 
magnesium has been 


and heat treatment. 


nese, nickel, magnesi- 
um, and iron. It be. 





produced commercially +48 
in any appreciable amounts. Mag- 
nesium is, however, a metal of great 
possibilities, and one whose properties 
are being studied extensively at the 
present time. It is this property of 
low specific gravity, coupled with ease 
of fabrication, which has made alumi- 
num particularly valuable in the 
manufacture of automobile and air- 
craft parts. The property of light- 
ness is common both to aluminum 
and to its alloys. It has been stated 
that no casting alloy of aluminum 
exceeds the density of “commercial” 
aluminum by more than 10 per cent, 
and some are actually lighter. 
Aluminum in tthe pure state is un- 
suitable for the making of good cast- 
ings. While it is fairly strong in the 
rolled state, it is relatively weak when 
annealed. Aluminum of high purity 
(99.98 per cent aluminum) has a ten- 
sile strength value considerably less 
than commercially pure aluminum (98- 
99 per cent aluminum), and the com- 
mercially pure metal can be strength- 
ened considerably, with alteration of 
other properties, by the addition of 
comparatively small amounts of cer- 
tain alloying elements. As pointed 


#* comes evident that 
there are a large number of possible 
alloys of the binary, ternary, or qua- 
ternary type. As commercial aluni- 
num contains silicon in appreciable 
amounts, due to the methods of man- 
ufacture, it is also usually present in 
the alloys. 

For convenience, aluminum alloys 
may be classified into two great 
groups; viz, (a) the casting alloys, 
and (b) the alloys which are usually 
fabricated by working, such as rolling 
or forging operations. Neglecting 
small amounts of silicon and iron 
which are naturally present, the fol- 
lowing binary alloys are most com- 
monly used: 

Aluminum-Manganese 
not over 2 per cent). 

Aluminum-Silicon (Silicon 5, 
13 per cent). 

Aluminum-Copper (Up to 12 per 
cent copper). 

Aluminum-Nickel (Nickel 1 to 45 
per cent). 

Aluminum-Zine (Up to 26 per cent 
zinc). 


(Manganese 


8, or 


The ternary alloys may be based 00 § 
one of the foregoing binary alloys, f 


with a third element. For example; 
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=| \ | NATCO MODEL C-215- 
is} | UNIVERSAL SENSITIVE 
=| / DRILLER 


com- 
(oe ModerC- 215 NATCO Universal Sensitive Driller 
is ae$mall machine operated by handefé€d, using 
the*patented GIBBS “‘Y").Dise"type of transmission 
“for change _of.epeeds, which eliminates all gears and 
all. ‘It is built upon entirely new principles, 
having many desirable time saving features and flexi- 
ble adjustments. 


Ask for a circular covering this new machine 
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THE NATIONAL AUTOMATIC TOOL co. 
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aluminum-copper-zinc alloys vary in 
copper content from 1 per cent to 12 
per cent, and in zinc content from 2 
to 30 per cent. 


The term “Duralumin” is a general 
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bered that there are many patente 
alloys, and many trade names aj 
designations. In this article it is py. 
posed to discuss the alloys on th 
basis of chemical composition and ug 
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Fig. 1—Aluminum-Copper Equilibrium Diagram (Carpenter & Edwards). 


name, commercially applied to various 
aluminum-copper alloys, the other ele- 
ments present varying in number and 
per cent. R. J. Anderson lists 19 
compositions. The usual range of com- 
position is stated by Aitchison and 
Barclay to be as follows: 
Copper—between 3.5 and 4.5 per 


cent. 

Magnesium—between 0.4 and 0.7 
per cent. 

Silicon—between 0.4 and 0.8 per 
cent. 

Manganese—hbetween 0.4 and 0.7 
per cent. 

Iron—between 0.2 and 0.5 per 
cent. 

Aluminum—balance. 

In considering compositions of 


aluminum alloys, it should be remem- 


without extended reference to trade 
names. 
Metallography of Aluminum Alloys 
It is beyond the scope of this article 
to deal at length with the equilibrium 
diagrams for the various alloys. Many 


of the commercial alloys contain more} 


than two constituents. 
of reference, 
diagram is shown in Fig. 1 and the 


For purposes 


the aluminum - copper) 


April, 


a SY 


ee a ee ae le ee ae lll. a. ae. a. 





aluminum-silicon diagram in Fig. 2 
Photomicrographs of representative 
aluminum alloys are shown in Fig. 3. 

In the aluminum-copper diagram it 
will be noticed that solid solutions ap- 


pear at both ends of the diagram. The | 





aluminum bronzes which usually con- 


tain not over ten per cent aluminum f 


with the balance copper are not col- 
sidered with the light aluminum 4 
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FOSDICK 


21-inch Heavy Duty Upright Drill 
for all standard drilling jobs 


All-geared drive. 
Ground column. 


Column braced. Brace 
encloses drive shaft. 


Spindle is high carbon 
hammered steel forging. 


Ground spindle and 
sleeve. 


Extra rigid table sup- 
port. 


Lubricant channel 
around table. 


Friction reverse tap- 
ping mechanism on the 
high speed driving 
shaft. 














Hardened steel bevel 
gearing to transmit 
power. 


Ball bearing bevel gear 
thrusts. 


Start, stop and reverse 
friction lever conven- 
iently located. 


Worm feed. Worm runs 


in oil bath. 


Duplex feed and quick 
return. 


Power feeds controlled 
by single lever—can be 








shifted while drilling 


Speed box con- 
venient, con- 
taining steel 
gears giving 12 
spindle speeds. 
Five feeds to 
each revolution 
of spindle. 


Automatic trip and 
depth gauge. 


Capacity — 2)4-inch 
H.S. drill in steel o1 
3-inch pipe tap in 
cast iron. 





This machine has been especially designed to meet the demand for a 
high-grade, rigid, accurate, powerful drill for all kinds of standard 
drilling and tapping jobs. All-geared drive for drilling, and the most 
powerful friction reverse tapping mechanism known for tapping. 


BUILT IN THREE SIZES—21", 25" and 30". 
Ask For Specifications 


THE FOSDICK MACHINE TOOL CO. 


CINCINNATI, OHIO, U. S. A. 














50 Modern Machine Shop 


loys. The light alloys of aluminum 
and copper are on the aluminum side 
of the diagram. 
Casting Alloys 
The properties of aluminum casting 
alloys that are of interest to the 
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Faragher. In Table II, from the Same 
source, are listed the permanent molj 
casting alloys. 

The details of melting and Casting 
practice need not be discussed at 
length. It is customary to start by 
melting aluminum and 





Cc. 
200° 4 
Liquid 


Al +t 
600° 4 4 


© then adding the addi. 


tional alloying element 
or elements, consisting 
of rich alloys of aluni- 
num and _e whatever 
other metal is used, as 
a “hardener.” For ex- 
ample, a hardener for 


- 700° 


St + liq 





Al 


Al . Si 








making copper-alumi- 
alloys could contain 
about 50 per cent cop- 
per and 50 per cent 
aluminum. Certain dif- 
ficulties are encounter- 
ed, however, in melting 


500° 








T a T T T T 


Silicon per Cent. 


Fig. 2—Alumnium—Silicon Equilibrium Diagram 


(Hanson & Gayler). 


engineer include specific gravity, ma- 
chineability, tendency to corrode, cast- 
ing properties, shrinkage, and varia- 
tions of strength with temperature. 
Because all of the metals used in 
forming aluminum alloys, except mag- 
nesium, are heavier than aluminum, 
it is advisable to limit the percentage 
of added elements, especially for air- 
craft work. If the copper or zinc per- 
centage be increased, there is prob- 
ably a greater tendency toward cor- 
rosion in the alloy. 


Undoubtedly there are many suit- 
able alloys for casting other than 
those in common use. The principal 
aluminum alloys that are suitable for 
sand casting, together with their 


properties, are listed in Table I. This 
table was taken from Tech. Pub. No. 
33, A. I. M. & M. E., a paper by P. V. 


= and remelting alumi- 
num. Aluminum oxide 
is easily formed in the 
remelting and may re- 
main entrapped in the casting, since 
the specific gravity of aluminum ox- 
ide, unlike the oxides of other metals, 
is nearly the same as the specific 
gravity of the parent metal. Oxide in 
the metal tends to produce unsound 
castings. The proper use of scrap and 
careful control of pouring tempera- 
tures must be carefully watched. 
Aluminum alloys may be cast in 


sand molds or in either permanent or | 


and certain 
The foundry 


semi-permanent molds, 
alloys may be die cast. 
problems 
are beyond the scope of this article. 


Certain of the casting alloys may be | 
heat-treated, as may be inferred from | 


a consideration of Tables I and II. 
Strong, or Wrought Alloys 
The strong alloys, considered 4s 
suitable for hot or cold working, it- 





involved, while numerous, | 
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— . “SCULLY- JONES” 


FLOATING REAMER 
and TAP HOLDER 



















al For Automatic Screw 
ing ac- Machines - Turret 
tion of Lathes - Drill Presses 


these Hold- 

ers permits 
tools to enter 
work on a straight 
line when machine 
spindle and turret tool 

holders are off center. 





FULL FLOAT 
with PERFECT 
PARALLEL 
ACTION! 





Taps produce threads with 


uniform pitch diameters. Order One 
Reamers finish holes to size. on 
Approval 


Made in five standard sizes and 
adaptable to machines and tools 
with straight, taper or special 
shanks. 


Complete specifications in our Small Tool Catalog No. 36, which describes 
our complete line of ‘‘Wear-Ever’’ Production Tools. A 
valuable handbook for any machine shop. 


Scully-Jones & Company 
1909 S. Rockwell St. TOOL DIVISION CHICAGO, ILL. 
Factory Representative and Local Stocks: 


DETROIT, MICH. CLEVELAND, OHIO NEW YORK CITY 
Gross & Heming Cleveland Tool Ba 5 Co. L. C. Biglow & Co., Inc. 
1502 David Stott Bldg. 1427-37 W. Sixth St. 250 W. 54th St. 
West Coast Representative BUFFALO. N. Y. 
Jos. C. Fletcher R. C. Neal Company, Inc. 
661 Folsom Ave., San Francisco 76 Pearl St. 
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Fig. 3—Typical Micrographs Illustrating Structure of Some Light Aluminum Alloys (Cour- 
tesy of R. J. Anderson). (a)—Cast Aluminum Alloys, 1% Iron, Unetched, X 150. (b) 
—Cast Aluminum-Silicon Alloy, 1% Silicon, Unetched, X 150. (C)—Cast Aluminum- 
Copper-Nickel Alloy, 90% Aluminum, 8% Copper, 2% Nickel, X 150. (d)—Duralumin 
Sheet, Etched With Sodium Hydroxide, X 150. 
clude the various kinds of Duralumin’ gardless of what method of cooling is 
(whose compositions have been listed used. If, however, the heat treating 
above), “Y” alloy, and aluminum-cop- temperature range is increased to 460 
per-manganese alloy. The “Y” alloy to 480 degrees C. and the alloy is then 
varies in composition; viz, copper be- quenched in water, the material wil 
tween 3.5 and 4.5 per cent, nickel be- be relatively soft after quenching but 
tween 1.8 and 2.3 per cent, magnesium the hardness will be increased gradv- 
from 1.2 to 1.7 per cent, silicon up to ally if the metal be allowed to stand 
0.75 per cent, iron up to 0.75 per cent. undisturbed. A stable condition wil} q- 
In many respects it is similar to Dur- pe reached in about a week, with re | Sin 
alumin. The aluminum-copper-man- markable improvement in physical | po 











ganese alloy usually runs from 1 to _ properties, and the Brinell hardness SIN 
2 per cent of copper and about 1 per number will increase from 65 to 110 7 
cent manganese. Unlike Duralumin during this ageing period. 1 wh 
and “Y” alloy, it is not suitable for As would be expected, all of the i@ | for 
heat treatment. ; a 

aluminum alloys can be annealed for Na 
Heat Treatment of Aluminum Alloys the purpose of removing strain. Some | Fir 


If Duralumin be heated to 325 to of the alloys other than Duralumin[ 
350 degrees C. after working, the ef- can also be hardened by heating any | Ad 
fect of the work-hardening is re- quenching, followed by a period i Cit 
moved and the metal remains soft re- ageing. The quenching temperatur > 
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NOW! A Press for the 
Machine Shop and Tool Room 


Makes Easy Work of All 
Bending, Straightening and 
Forcing Jobs 





Te) 


Quickly pays for itself in time saved. 
40 tons pressure. 

Easily bends 14x 4” steel to 90° angle. 
Straightens a 3” round bar. 

Rivets cold. 


Three different leverages. Low speed 
leverage, 4,000 to one. 


Five quick height adjustments. 


Overall height, 66’. Width between 
frame, 21’. 
2M 


Unusually low priced 


2m 





Write for pamphlet describing what 
its 80,000 Ibs. pressure 
will do. 


.| Simplex Tool Company, Woonsocket, R. I. 














SIMPLEX TOOL COMPANY 
WOONSOCKET, R. I. 


What will the 80,000 pounds pressure of the Simplex Utility Press do 
for me? Send a copy of your bulletin to 


Name Title 

Firm 

Address 

City __ State ‘ 
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TABLE I—ALUMINUM SAND CASTING ALLOYS 
Ultimate Elongation Approx. 
tensile strength, Per- yield 

lb. per sq.in. centage lb. per 
range in 2 in. sq. in. 
12000-14000 15-25 4000 
18000-23000 1-3 10000 
19000-24000 1-2.5 11000 
20000-28000 0-1.5 15000 
17000-22000 3-7 7000 
17000-21000 1-5.3 9000 
24000-31000 Bae. |) Sea 
28000-38000 6-12 13500 
30000-40000 3-8 21000 
36000-50000 0-5 27000 
33000-45000 0-2.5 27000 
25000-37000 3-6 12000 
35000-40000 0-1.0 20000 
30000-40000 0.5-2.0 25000 


Approximate 
Alloy composition 
No. per cent 
100 Aluminum 99.0 
12 Copper 8.0 
Copper 7.5 
112 Zinc 1.5 
Iron 1.2 
109 Copper 12.0 
43 Silicon 5.0 
45 Silicon 10.0 
47 Silicon 13.0 
(Modified) 
195 Copper 4.0 
195 Copper 4.0 
195 Copper 4.0 
196 Copper 5.0 
Zinc 10.0 
145 Copper 2.5 
Iron 1.2 
Copper 10.0 
122 Iron 1,2 
Magnesium 0.25 
bt Ges Copper 4.0 
or Nickel 2.0 
142 Magnesium 1.5 


NOTE: The modification process by means of which the properties specified for 
No. 47 alloy are realized, the production of castings of alloys Nos. 122, 195 and 19% 
in the heat-treated state, and alloy No. 145 are covered by patents or patent appli- 
cations owned by Aluminum Co. of America. 


This table is abstracted from an 


article by P. V. Faragher, Tech. Pub. No. 33, A. I. M. & M. E. 


Brinell Hardness 
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Approx. 


Hardness 


Brinell 
No. 
25 
65 


65 


115 


100 


No. 


40 to 
65 to 


45 to 


70 to 


85 to 


40 to 


60 to 


85 to 


TABLE II—PERMANENT-MOLD-CAST ALLOYS 
(Standard 0.505-in. Test Specimen, Cast in Permanent Mold) 

Approximate 

Alloy Composition Tensile Strength 

No. per cent Ib. per sq. in. 

43 Silicon 5.0 18500 to 24500 

Copper 4.5 

108 Silicon 5.5 21000 to 29500 

45 Silicon 10.0 24000 to 29500 

Copper 7.5 

112 Zine 1.5 21000 to 29000 
Iron i.2 
Copper 10.0 

122 Iron i.2 22000 to 30000 
Magnesium 0.25 
Silicon 5.0 

125 Iron 1.0 17500 to 22500 
Tin 2.0 
Copper 5.5 

151 Iron 1.0 20500 to 26500 
Tin 1.0 
Tin 1.0 

152 Copper 10.0 20500 to 29500 

195 Copper 5.5 22000 to 28000 


NOTE: Alloy Nos. 122 and 195 may have their physical properties materially im- 


proved by heat-treatment. Material in this table is abstracted from an article by 


P. V. Faragher, Tech. Pub. No. 33, A. I. M. & M. E 


60 to 


45 
80 


56 


90 


105 


45 


70 


110 
70 








These 
j ribbed, 











for “Y” alloy, for example, is about 
500 C. and the ageing period is about 


five days. 


Machining of Aluminum Alloys 
R. L. Templin, of the Aluminum 


Company of America, has prepared 
data on the machining of aluminum 
and its alloys. This material is avail- 
able in pamphlet form, or it may be 
found in the handbook of the Ameri- 


AContinued on page 76) 
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| Sheldon 90° Angle Plates 


or ox, 
nell 
Iness 


sa ae 
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With Second Face and T Slots 





These Plates are made of semi- -steel, heavily 


‘ribbed, insuring close-grained, rigid ‘castings. 




















| Size Size Size YY Wt., | Price, 
No. | Face Top Base | Slots | Lbs.} Each 
Tous 5| 14x 5|2%x 54-4") 5 $10.00 
op) 6 x 7) 2%x 7|4%x 7 4-14" 20| 15.00 
32 | § x9'3 x9\/6 x 9j|4-%"” 38 | 20.00 
B4p (10 x12|3%4x12 | 7%x12 de 5% td 75 30.00 
wri14 x16|/4 x16/9 x16|4-%”|170| 45.00 











SHELDON 900 PLAIN ANGLE PLATES 











Size Thickness Size Wt., Price, 
No. Face Face | Base | Lbs. Each 
1P B%x 5 | Wy | 234x 5 4 | $ 8.00 
2P z7 % |} 44%x 7 15 | 10.00 
3p 8x9] 1 16 x9| 30 | 14.00 
4P 10 x12 | 14% | 7%x12 60 | 20.00 
5P 14 x16 | 1%4./9 x16| 145 | 30.00 








PLANER JACKS (Fig. 1) 


8 
gs 
4 
2 
3 
4 
§ 
i 







































Height, Height, Diam., ie” Price, 
No. | Contracted | Extended | Screw Lbs. Each 
I 2%, 3% | % 1% | $1.25 
2 3% BY, 1% g$ | 216 
3 bY 7% 1%, 6 3.00 
4 | 7% 12 | 1% 12 | 6.00 
VERTICAL JACKS (Fig. 2) 
l 2% 4 ( & {| 4% | §.# 
2) 4 7% % | 2 | 1.10 
3 6% 12 34 | 5% 1.70 
4 | 8% 15 | 4 7 | 2.50 
BRACING JACKS (Fig. 3) 
l 3% 6 % | 1 $ .65 
2] 4% 8 5 2 1.00 
3 | 6% 12 % | 8 1.50 
4 8% | 16 % | 4 2.10 
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Sheldon Milling Machine 
Vises 
Furnished Both Plain and With Swivel Base. 
SPECIFICATIONS AND PRICES: 

Width ; Depth PLAIN VISE SWIVEL VISE 
No. of of Jaws - 

Jaws | Jaws | Open Ths: | Price ‘ps | Price 

| Ibs. 

3 13%" | 1%" 1214" | -00 | 25 | $20.00 
4 | 410"|1%" | 3%4"| 30 | $20.00} 45 | $24.00 
6 | 614") 2 414" 70 | $30.00 | 90 | $40.00 
8 84%" 12%",7 ” | 160 | $45.00 | 225 | $60.00 











Guide Bars are Hardened and Ground. 
SPECIFICATIONS AND PRICES: 


























: Width | Depth of Full | | 
No. of Jaws over Depth Jaws | Wt., | 
Jaws | GuideBars| of Jaws | Open Ibs. | Price 
D4 /4%4"| 19" | 3” | 4” | 15 | $12.00 
D6 |6%"| 1%” 31%” | 6” | 35 | $18.00 
D9|9 “| 2%” 414” | 9” | 70 | $24.00 
SPECIFICATIONS AND PRICES: 
Size of Vise | Bolt Hole; Wt., 

No Jaws | Opens | Spacing* | Ibs. | Price 

1 )12"x2%%"| 19%"! 7%" | 175 | $120.00 
2 |14”x2%”| 13% 81g! | 240 | $135.00 





*Distance between holes can be changed without 


Write for 


additional charge. 
Catalog Describing Full 


Line of SHELDON Tools 


For 


SHELDON 


the Machine Shop 


MACHINE TOOL CO. 


3251 Cottage Grove Avenue, CHICAGO, 18 oe 
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Machining Parts for Wright 
“Whirlwind” Engines, I'V 


By PHILIP WINTER 


HE connecting rod assembly for 
the Wright “Whirlwind” Avia- 
tion Engine consists of the master 
rod and either four, six or eight ar- 
ticulated or link rods, depending upon 
the number of cylinders used. The 
rods are all of I-section, forged from 
chrome-nickel steel and finish - ma- 
chined throughout. The master rod 
is of one-piece construction and op- 
erates in No. 1 cylinder. It has a 
one-piece, steel-backed, kelmet-lined 
bearing at the crankshaft end and a 
bronze bushings at the wristpin end. 
The widened flanges on the crank- 
shaft end of the rod are bored to re- 
ceive the articulated rod knuckle- 
pins. 
The first operation on the master 





rod, which is performed in a turret 
lathe, is that of rough boring and far. 
ing the large end. In the next opera. 
tion, which is performed on the mill 
ing machine shown in Fig. 24, the 
stock is removed from between the 
flanges. An 8-in. interlocking cutter 
is used, operating at 25 r. p. m. and 
feeding 14-in. per min. The piece is 
located by means of a pin which is 
inserted into the hole in the large 
end of the rod, the ends of the pin 
protruding and resting in V-blocks 
Three clamps hold the rod in position. 
This operation is divided into three 
settings. In the first setting one side 
of ‘the rod is milled, then it is turned 
over and the operation is repeated on 
the other side, after which a vertical 
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Fig. 24—Milling out between flanges of master rod for 9-cylinder engine. Fig. 25— 
Milling sides of master rod for 7-cylinder engine. 
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Wring more 





profit from 





oily chips 





Recovered cutting oil costs less when 
you use Tolhurst Chip Wringers. 

You can reclaim the oil from all the 
chips — Tolhursts handle the longest, 
curliest turnings just as efficiently as 
the finest slivers. 

You can reclaim the oil with fewer 
machines and with fewer operators— 


TOLHURS\ 
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Tolhursts handle heavy loads and 
handle them fast. 


Let us give you complete information 
on the cost, installation and operation 
of Tolhurst Chip Wringers. Use the 
coupon; it calls for all the facts we 
need to give you an intelligent report. 
No obligation. 





Chip Wringers 





TOLHURST MACHINE WORKS, Inc. 
646 W. Fulton Street, Troy, N. Y. 


Gentlemen :—Please give me the facts on Tolhurst Chip Wringers. We handle about 


prefer (line shaft) (individual) drive. 


pounds of chips a day. The material is-------------------------------: We 
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cut is taken to remove the stock in 

the end. The vertical cut is taken 

at a feed-rate of 30 in. per minute. 
Figure 25 shows tthe operation of 


























Fig. 26—Milling edges of 
channels on master rods. 
This fixture raises and 
lowers automatically to 
obtain the correct con- 
tour. 

milling the sides of 
the master rod for 
one of the smaller 
types of mo- 
tors. A double fix- 
ture of the progress- 
ive type is_ used, 
with which the 
equivalent of one rod is finished at 
each cut. The rods are located by 
studs that fit into the holes in either 
end, and are held by U-washers and 
nuts. Stock is removed by two 4-in. 
spiral milling cutters, and a little 
more than six rods are finished per 
hour. The operation cycle is entirely 
automatic; the operator loads the fix- 
ture and throws a lever, the work 
feeds by rapid traverse to cutting po- 
sition, feeding at the machining rate 
until the end of the cut, and then 
rapid traverses back to the starting 
position without further attention. 


Fig. 27 — Rear end 
of fixture, showing 
the hinge, cam, and 
variable feed control. 


A fixture of unusual design is show 
in Fig. 26, where a horizontal mij. 
ing machine is shown set up to mil 
the edges of the channel, the partly. 


Fig. 28—Rough and finish milling the chap 


trol. 
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rounded wrist pin end of th 
rod, and the two flats at th 
sides of the crankshaft end ¢ 
the rod. The fixture is of th 
“rise and fall” type, designe 
to hold two pieces of wor 
and equipped with cams by 
which the end of the fixture j 
raised and lowered, thus mak. 
ing it possible to mill the con. 
tour of the rod as _ specified 
Figure 27 is a view 
of the rear end of 
the fixture, showin 





the hinge upon 


works, the can 
which controls thé 
movements of thé 
fixture, and thd 
variable feed con 


which the ea 





nels in master rods. 


The operation is entirely auti 
matic, the fixture rising and lowerili, 
at the proper points in the operatioy 


the feed changing automatically wit 
variations in the stock, and the tatif, 
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These Screws 
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THis HANDFUL 
of SCREWS 


..- Climinates 44 
tapping operations on 
each PHILCO Radio 


All along the assembly line 
at the plant of the Phila- 
delphia Storage Battery Co.. 
wise production heads have re- 
duced and trouble to a 
minimum in the assembly of 
Phileo Radio receivers and 
speakers. Tapping was one of 
the principal difficulties but it 
quickly and effectively 
eliminated by Phileo Engineers. 


cost 


Was 


How?...Simply by replacing 
machine screws with Hardened 
Self-tapping Sheet Metal 
Serews. Forty-four of these 


ter fastenings. cut metal as- 
sembly costs and speeded-up 
production through the use of 
Self-tapping Screws. 


What will these Screws save 
on Your own product? 
Find out! A test may show 
you how to make substantial 
savings on your own assemblies. 
We furnish proper samples for 
trial... .just send a description 
of your assembly. Self-tapping 
Screws are made in two types: 
Type “A”°—for joining and mak- 
metal up 


. . . ing fastenings to sheet 
unique Screws abolished 44 6:8 E 
; ‘ to 14 gauge. 
tapping operations on each Type “Z"—for making fastenings 


Philco Radio. In addition they 
effected a saving in time and 
labor of over $16,000 in a year 


Used profitably on metal 
products of every description 
The advantages gained by Philco 
are not unusual. Manutacturers 
of metal products of every 
description have obtained bet- 


to solid sections of aluminum and 
die castings, Bakelite, slate, ete 
And to sheet metal up to 10 gauge. 
PARKER-K ALON CORPORATION 
Dept. E. 192-196 Varick S&., New York 


PARKER-KALON 


HARDENED SELF-TAPPING 


poncnpaingicnnnapinipeiting 
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Tap their own Thread 
Simply turn a Self-tapping 
Screw into a drilled or 
pierced hole. It holds bet- 
ter than a machine screw. 





returning to starting position at the 


completion of the cut. The average 
time per piece is 4.8 minutes. 

A Cincinnati “Hydromatic’’ miller 
is shown in Fig. 28, set up to rough 
and finish mill the channels in the 
rods for the seven-cylinder engines. 
The fixture holds two rods, the rod on 
one side of the fixture being milled 
on one side in one operation and on 
the other side, on the opposite side of 
the fixture, in the next operation. 
Two sets of 10-in. plain staggered- 
tooth slotting cutters are used on the 
roughing operation, operating at a 
speed of 16 r. p. m. and feeding from 


Fig. 29 — Finish milling flats 
on large end of master rod. 
Fig. 30—Drilling the knuckle. 
pin holes in the master rod. 
These holes are reamed indivi- 
dually. Fig. 31—Rough mill- 
ing hub of master rod for 9 
cylinder engine. 

1 in. to 1% in. per min- 
ute. The time per piece 
on this operation is 163 
min. At this point the 
rods are heat treated to 
about 320 Brinell, then 
they are finished in this same fixture 
with two sets of 10-in. interlocking 
cutters which revolve at a speed of 
22 r.p.m. while the table is feeding 4 
in. per minute. Approximately % in 
of stock is removed in the finish op- 
eration. The net production is a little 
more than 3 pieces per hour. 

In Fig. 29 is shown the operation 
of finish milling the flats on the large 
end of a master rod. The rod is 


located on two pins in an indexing | 


fixture on the table of a Sundstrand 


“Rigidmil,” and the machining is done | 


by a large end mill. Approximately 


ts in. is taken off, leaving .008 to .010 
in. to be removed by polishing. 
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A FLOOR DRILL 
OF OUTSTANDING 
QUALITY 


ERE is the Can- z required for efficient 
os os Aine 7 operation. 
oe This drill can be fur- 


tive Floor Drill—a 
fast, accurate produc- nished either as a single 
tion machine for holes spindle machine, or with 
from 0 to 4’. multiple spindles in the 
floor or bench type. The 
One of the first cost cone pulley runs in Tim- 
ducing features of this ken Roller Bearings, and 
drill is the “ready-for- the spindle runs in ball 
the-job delivery. The thrust bearings support- 
drill comes to you fully ed by asleeve with extra 


, equipped, ready to work long bearings. 
mit-f from your light socket- 















piece} there's nothing extra to The spindle speeds are 
13) buy. 400, 850, 1,750 r. p. m.; 
_ the y 


525, 1,400, 3,000 r.p.m.; 


d to Secondly, the vertical | 000 2 200 5 000 r.p.m 


then . . . 
ae coe meneeing senee- and 3,400, 5,600, 10,000 
fies the power transmis- 
king , ee r. p. m. 
i of | sion problem. It elimin- 
-44 ates all idlers, pulleys, Consult our Te 
in| twistand turn belts, etc., “Another C-O partment on your drilling 
op ilceins eke aibaie oresision belit problems, whether regular or 
ttle 8 P drilling unit.” special. : 

: CATALOG UPON REQUEST 
‘ion 


7p == KAN EDBY. 
se ooh RSMMC RT 
cE CHICAGO HEIGHTS, ILL. OT Ti 


New York Branch: San Francisco Branch: 
407 Broome St. Complete Stock At 955 Folsom St. 


New York City All Branches San Francisco, Cal. 
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The multiple drilling machine 
shown in Fig. 30 is set up to drill the 
nine 53 /64-in. holes in the master rod 
for the 9-cylinder engine. As the 
holes are too close together to drill 





all the holes at one setting, the ma- 
chine is equipped with two drill heads, 
one with five spindles and the other 
with four. After the first five holes 
have been drilled, the jig is moved 
over and the remaining holes are 
drilled. The holes are finished to size 
by reaming, each hole being reamed 
individually with a 27/32-in. reamer 
to insure accuracy. When finished, 
the holes must be within .0005 in. of 
drawing size. 

In Fig. 31 a Cincinnati No. 4 miller 
is shown in process of rough milling 
the hub diameter of a master rod for 
the 9-cylinder engine. The piece is 
held in a special fixture that is bolted 
to the table of a 20-in. circular milling 
attachment. The attachment is bolted 
to the machine table and is revolved 
by means of the shaft and gearing at 
the right end of the table. The stock 
is removed with a pair of 6-in. inter- 
locking cutters mounted on a stub 
arbor. 
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The next operation on the maste 
rod is that of milling the channel, 
which is done on a Milwaukee vertical 
miller as shown in Fig. 32. The roq 
is located by studs in the fixture 


Fig. 32—A triangular-shaped channel is milled 


in the master rod with this equipment. Fig. 33 
—Milling channels in the link rods. 


which slip into the holes in either end 
of the rod. The fixture consists pri- 
marily of a base and an upper sec- 
tion, the upper section being pinned 
to the base at one end so that it can 
swing, and being controlled at the 
other end by a rack and worm to 
which a handwheel is attached. The 
Iength of the channel is controlled by 
stops which limit the table feed, and 
the width is controlled by the hand- 
wheel. With the free end of the fix- 
ture over in one direction as far as 
it will go, the cut is started with the 
cutter feeding toward the small end 
of the rod. At the limit of the cut, 
the moveable end of the fixture is 
moved in the opposite direction as far 
as it will go and the cut is reversed, 
thus leaving the wall of the I-section 
of uniform thickness regardless of 
the fact that the channel is wider at 
one end than at the other. 

The articulated or “link” rods are 
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Grind 3000 connecting rods per 
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Graham-Paige Effects 
Economies with Dumore 
















day with No. 5 Dumore 


ORKING at high speed, grinding 3000 connecting 
W rods per day, taking two cuts on each rod, holding 
up under extra pressure, producing more finished 
work and doing it quicker, cheaper and better — this is the 
Dumore Grinder accomplishment in the Graham-Paige plant! 


Several grinders were tried on this job. The Dumore No. 5 was 
finally chosen because of its speed, power and durability. 


This is not the only job in the Graham-Paige plant on which the 
worth and production value of Dumore Grinders have proved 
their worth. For instance, a No. 3 Dumore Grinder is being used to 
remove the burrs from drilled pump shaft rods, making four cuts on 
an average of 85 rods per day. This particular Dumore has been in 
service for over three years without an objection charged against it. 


The performance of Dumores in the Graham-Paige plant is typical 
of Dumore performance throughout industry. Let us send you com- 
plete information regarding these efficient grinders, together with a 
valuable text book “Precision Grinding” which shows many highly 
efficient Dumore applications. 


THE DUMORE COMPANY 
28 SIXTEENTH STREET RACINE, WISCONSIN 


TRADE MARK 


UMO 


REG. U. S, PAT OFFICE 











The Dumore Grinder No. 5 is a powerful tool of 
unusual speed and accuracy. It has a full /. H. P. 
Dumore Motor of the Universal high-speed type 


automatic oiling system .. . fan which keeps the 

motor “cool” at all speeds . . . aluminum housing 

for light weight . . . variable speed . . . four quills 

oe 4 pulleys . . . automatic belt tension . . . pre- 

cision to .0001” . . . spindle speeds of 3,600 to 
35,000 R. P. M. 


casemate te ee meee 
; DUMORE COMPANY 

28 Sixteenth Street 

Racine, Wisconsin 





Please send details of the 

lew No. 5 Dumore to- 
gether with a free copy 
of “Precision Grinding”. 





Address. 





City..... State 





spreEp GRINDERS 
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also of I-section chrome-nickel steel, 
finished all over. After rough-drill- 


ing, the rods are placed, four at a 
time, in the fixture shown on the Mil- 
Waukee-Mil shown in Fig. 33, where 
the channels are milled out. 


The fix- 








Fig. 34—Drilling and reaming the 
knucklepin holes in the link rods. 


Fig. 35—Form-milling ends of link 
rods, using two cutters and a four- 
station fixture. 
ture is of the cam-operated 
type, designed to feed the 
work up onto the cutters, 
feed horizontally to the op- 
posite, end of the rods, then 
lower so that the proper 
contour will be milled at each end of 
the rod. Four staggered tooth cut- 
ters are used and the depth and width 
of the channel is held to within .005 

in. of drawing size. 

The equipment used to drill and 
ream the wristpin and knuckle-pin 
holes in the link rods is shown in Fig. 
34. The machine is a 4-spindle drill 


with a rotating table upon which is 
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mounted three fixtures, the third fy. 
ture providing for loading while thps 
machine is in operation. The smallafd 
drill and both reamers are piloted tj 
ensure perfect alignment. As thj@ , 
head moves downward, the drills and u 
reamers feed through the work : 





win 


the head then reverses until the tool 
are clear of the work, at which poini 
it stops. The table is then indexe; 
and the operation is repeated, the op. 
erator changing the pieces in th 
third jig while the others are in pn} 
cess. The diameters of these hole 
are held to + .001 inch. 
The ends of the link rods are finish} gxtur 


Fixt 






HI 














Two 5-in. special form-cutters and ; 
fixture with four work-holding sta;' 
tions are used, making it possible tj 
load one end of the fixture while th 









other end is in process, and producitf 
8 rods at a time. Four rods are hel 
in each station by means of hardent 


steel mandrels which are _ insertt 
through the wristpin and knuckle fixtu; 
holes, the mandrels resting in hij) 54-in 
round grooves in the fixture. A ha) cross 
operated clamp bearing on the lov) prod 
mandrel] holds the rods together 4 both 
(Continued on page 108) » work 
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e Smallepe 
diloted ths 
As the CE This department is a clearing house for ideas. 
lrills and a use in your shop, send in a description of it. 
Tork andl 
the tools 
ich point} .. — 
mb: Fixture For Machining Cross- 
» the op head Centers 
in the 
> in pro By J. H. HAHN 
se holes E illustration shows how an an- 


gle plate can be utilized as a 
re finish} fixture for machining the crosshead 
i Duplef centers of the “alligator” type cross- 
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Ideas From Readers 


If there is a “kink” or short-cut +m 
We will pay $5 for each one published. 


The center is first machined on the 
inside for the crosshead shoe fit, the 
sides are faced to the proper dimen- 
sions, the wrist pin hole is bored and 
reamed, and the inside of the center 
is faced for main rod clearance. The 
center is then located in the fixture as 
shown, and is locked in position by 
the bolts A, B, C, D, E, F, and G. 





































































































Fig. 3fheads with detachable shoes. This The bolts E, F, and G hold the cross- 
'S and 
ing’ stay! pee, “a . 
ssible t 10; Sonne! + 
rhile the to! it 
| | —_ fo 
o, ae, “LI 0; Gt. T, 
oO Te 
Hii] o 
H H 1p ' 
S Tied st jo | |i 
\ =s b| | iabieiniaceaad = 
1—E moti 
oe ee ot ; 
ih (4USS BOLT a aby Angle Plate Fixture For 
Agee 42°F wt - m4 tt Use on a Boring Mill to 
"| i bi ° Py rt Machine Crosshead Cen- 
\ 9 Tseurn is EB:90 ters. 
bd ' ° ° EBS i | ey Hnes 
ducing Te | ee 
re hel 19" ad at eon ee 
rdene J} pa* 
nsertt 
cklem fixture was designed for use on a_ head firmly against the fixture. A 
1 haf) 54-in. vertical boring mill, to machine hole is now drilled in the “nose” of 
hav) crosshead centers in quantities on a the center, and the piston rod fit is 
lov§} production basis, and will be found machined. The nose of the piece is 





both efficient and economical for the 
work for which it is intended. 









then turned on the outside and fin- 
ished by facing on the upper end. 
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An Emergency Gear Drive 
By C. G. CROWLEY 
HEN six of the 49 teeth broke 
out of a cast iron gear, a very 
important production machine was 
shut down. Efforts to obtain a new 
gear indicated that it could not be 
obtained in less than two or three 
days, and as a shutdown of this 
length could not be tolerated, it be- 
came imperative that some means of 
operating the machine be found. 

The broken gear was one of a train 
of three, a central pinion being em- 
ployed to impart reverse motion to 
the upper and lower (gears. The 
pinion was removed, and two gears 
with teeth the same pitch as those 
on the machine were attached so that 
the teeth of both of the auxiliary or 
intermediate gears meshed with the 
teeth of the upper and lower gears, as 
shown in the illustration. With the 
gears arranged thus, while the broken 


SUS ss 


~~ 


er 
Fd 
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The two intermediate gears maintain the drive 
between the upper and lower gears, even tho 
one is broken. 
section of the upper gear was passing 
one of the intermediate gears, the 
teeth of the upper gear were still in 
mesh with the other intermediate 
gear and the drive was maintained. 
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Double-Type Clapper Box 
For Planing Cross Slides 


By FRANK C. WALDO 

N efficient way to machine oqo. 
motive cross slides is to hand 

as many operations as possible j 








Double Clapper Box for Planing Cross 
Slides. 


pairs and to machine two surface 
at a time, so as to reduce the ms 
chining time. An effort to save time 
in finishing the inside surface of th 
top and bottom flanges led to the 
construction of the double-type clap 
per box shown in the accompanyin; 
illustration. Instead of having thE That's 
pin in a horizontal position, accoréy (tyr 
ing to the usual construction, tht} shown 
unit is made with a vertical pin § propel 
which two toolholders are mounted itf signec 
the manner of hinges. Each. ‘too-p cur 
holder is provided with a slot to ay | Besid 
commodate a one-inch square forgti 

tool which is held in place by <f MC 


Ace 

in 
especie 
unit. 





screws. The toolholders are connect: 
ed by a helical spring so that the 
will remain in the cutting position” 
except when swung forward on the 122 
return stroke of the planer. The dey 

vice is easy to construct and saveiyy 
a considerable amount of time. 
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o the ACCURACY is the first requirement 
clapp in building an airplane. The motor 
nyin; especially must he a close precision-built 
the ame: ; 

call That's why one airplane motor manu- 
| ifacturer uses the Wm. S. Morse tools 


: th’ shown in the illustration for machining 
I OF propeller hubs. They are especially de- 
ed inf signed for this job and produce the most 
toolf accurate results. 
» a. Besides, these 


rgel 


tools increase the pro- 


ther, 
ition 
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Even on Airplanes--- 


£4 





Wim. S. Morse Tools 
Prove Their Accuracy! 


ductiveness of this manufacturer’s equip- 
ment because they stay in service longer 
between grinds. They also lower tool 
costs because they retain their accuracy 
until worn back to the shank. 

Wm. S. Morse tools—especially designed 
for your work—will give you these 
same advantages! Send us blue-prints 
or samples of your work and we will 
design a tool that is guaranteed to give 
vou a better job. 


«( MORSE COUNTERBORE & TOOL CO. 


DETROIT, MICH. 
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By JOHN MCCULLAGH 


work on cast iron trays. The trays 
were made large enough to handle 60 
pistons on units of two trays each, 
each unit being considered as a 
charge. Inasmuch as the work had 
to be ejected at the opposite end of 


HE drawing shows a mandr 
which was made to hold heavy) 


the furnace, a roller conveyor was in- ring forgings for facing. The hole it) 


By ERNEST FOLDVARY 








_ 46 ed stalled adjacent to the furnace y 
Air Operated Pusher that the trays could be returned ty 


Feeds Annealing Furnace the starting point. The work is fy 
into the furnace by means of an aj 

N laying out the installation of a cylinder, the piston of which acts x 
I pusher-type furnace for annealing a pusher, and has a horizontal mov. 





Pistons being fed into annealing furnace by air-operated pusher. 


pistons, it was decided to place the Locking Mandrel For Heavy, 


April, 194 









ment of 12 inches. 
The illustration shoy; 
the loading end of th 
furnace, with a charg 
ready to be starta 
through, the operator jy 
the act of opening th 
air-valve. The piston 
are treated at 1160 d&. 
grees F. for two ho 
before machining. 
annealing operation 
moves the strains ani 
stresses set up in cast 
ing and renders th? 
pistons tough and dur: 
able. The roller con 
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Locking Mandrel for Heavy Work 
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_ |Sturdy Reamers for Sturdy Bars 


lea), — McCrosky-SUPER Shell Reamer is designed for line bar 

reaming. It has an extra large straight hole that permits 
the use of a large, sturdy bar. The compact over-all length 
accommodates the reamer to limited clearances. The reamer 
andr) body is hardened to protect it from damage and wear. The 
heayy blades are held rigidly in place by a simple and positive lock 
ole tf ~=which works with and not against the cutting thrust. New 
blades can be readily inserted in the original body, renewing the 
life of the reamer and cutting the cost of accurately finished 
holes. These features are incorporated in nine other styles of 
standard McCrosky-SUPER Reamers that produce uniform holes 
with economy. Bulletin No. 11-A will give you details and show 
many installations of SUPER Reamers on definite jobs. Send 
for a copy. 


McCrosky Tool Corporation, Meadville, Pa. 


Branches in Cleveland, Detroit and Chicago. 


McCrosky-SUPER Adjustable Reamers 
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the forging was finished to close “Big 4’’ Stud Wrench a 


limits, and the mandrel was made to 
By AUGUST JACOB F 







a sliding fit. The design of the man- 
drel incorporated two advantages; it  lypes illustrations show a reversib) 
provided an accurate stop and thus stud wrench which has been ée. 
saved the time that otherwise would veloped for use in the Beech Groy 
be spent in gauging and in resetting 
the tool, and it provided means for 
preventing the work from slipping un- 
der a heavy cut. 

The stop pin is shown at A. Detail 
B is a pin which slides in a hole drill- 
ed through the mandrel on an angle 
as shown, the setscrew C serving 
both to hold the pin in the hole and 
to provide means for applying pres- 
sure against the rear end of the pin. 
A heavy spring D pushes the pin 
back into the hole as the screw is 
withdrawn. The work is slipped onto 
the mandrel to the stop pin A, then 
the screw C is fed in, forcing the pin 
B against the inner wall of the bore 
in the piece. The area of contact be- 
tween the end of the pin and the wall 
of the piece is apparently small, but 
the pressure of the pin is so effective ss 
that an exceedingly heavy cut can be “Big 4’ Stud Wrench in Position for Use 
taken without disturbing the setting 
of the workpiece. This mandrel _ shops of the “Big 4” Railway. The 
worked effectively when all other grip on the stud is obtained by means 
means had failed. of an eccentric wheel in which 4 
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%'HOLE INEACHSIOE \B0DY-MACH STEEL 
FOR BUGGY BAR CASE HARDENED 


Details and Dimensions of “Big 4’? Stud Wrench 
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For Centerless Grinding --- 


Roughing, Finishing 
and Regulating Wheels 


ENTERLESS grinding re- 
quires a closer fitting of the 
wheel to the work than any other 
grinding operation. A simple 
change in grain size or grade of 
hardness will not always satisfy. 
There are other variables which 
must be made use of if the most 
suitable wheel is to be supplied. 
With Norton control of the 
small variables the exact wheel 

to meet the rigid require- 

ments of centerless grind- 

ing can be furnished. 

Let us supply wheels 

tailored to your 

individual re- 

quirements. 

W-280 








NORTON 


GRINDING WHEELS 





NORTON COMPANY 





WORCESTER, MASS. 
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teeth are cut, as shown in the draw- 
ing. The body of the tool is of ma- 


chine steel, case hardened, and the 
wheel is of hardened and tempered 
tool steel. The hexagon shape of the 
body provides for the use of a wrench 


with 1%-in. opening, or a buggy bar 


may be inserted through the holes. 
The feature of the wrench lies in .the 
fact that the greater the leverage re- 
quired to turn the stud, the firmer the 
grip taken by the tool. The tool 
works equally well for driving or for 
pulling studs. 


Locking Headless Setscrews 
By ARNOLD R, FINCH 

VERYONE who uses setscrews 
has probably encountered the 
trouble of having the screws work 
loose, due to the jarring or chatter- 
ing of the machinery in which they 
are used. The lock washer cannot be 
used, as is possible with a fillister 
head screw or cap screw, so the evil 








One headless setscrew can be used to lock the 
other in position. 
continues. The difficulty has been 
overcome in our shop by the use of 
two socket head or “headless” set- 
screws in one screw hole, one serving 
to lock the other. The first screw is 
tightened in the usual manner, then a 
second screw is tightened down 
against the first, thus jamming the 
threads of both. If all the screws on 
hand have cup points, it is better to 
grind the cup off the top one, thus 
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eliminating the danger of damaging 
the socket of the first screw. Th 
range to which this expedient is ap. 
plicable can be estimated from the 
fact that we use the above method op 
a sleeve that is fastened onto , 
14-in. diameter motor shaft, in which 
a ;-in. screw is used, and on a pulley 
on a large draw press having a 3-in, 
shaft and using a %-in. screw. 





Non-Ferrous Metals 

(Continued from page 54) 
can Society for Steel Treating. The 
following material is abstracted from 
Mr. Templin’s article, but the original 
source should be consulted for details, 
Certain changes may have to be 
made in the shapes of tools ordinar- 
ily used for brass or steel if they are 
to be used in machining aluminum. 
Cutting tools for aluminum alloys 
should have more top and side rake 
than tools used for steel. The recon- 
mended angle of top rake is approxi- 
mately 45 degrees, with a side rake 
of from 10 to 20 degrees and clear- 
ance of 6 degrees. Edges should be 


very keen, and hand stoning of the | 


edge may be advisable. 

In ordinary engine lathe work, the 
tool should be set so as to avoid curl- 
ing the chip any more than is neces- 
sary. Allowance should be made for 
increases in temperature when heavy, 
coarse feeds are to be used. Usually 
a lubricant or cutting compound is an 
advantage, although some alloys may 
be machined without it. 

Naturally certain precautions must 
be used in such operations as filing, 


April, 








grinding, and in using milling cut- 
ters, drills, or reamers. Aluminum 


and its alloys can easily be sawed , 
These F 


with circular or band saws. 
metals will also take a very satis- 
factory polish, or, if desired, a fin- 
ished surface may be secured by sand 
blasting, dipping, or scratch brushing. 
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IR is the cheapest labor on earth— 


, the when under positive control. You 
curl. | can keep Air Power in your plant 
eces- | under positive control with “LOGAN” 
> for | AIR Cylinders and Control Valves. 


AVY, 
sally “LOGAN” Air Cylinders have en- 


s an | /arged air inlets and outlets for quicker 
may | and more efficient operation. Likewise, 
they are constructed heavier through- 
qust § out for increased air pressure and all 
ing, | packings are self-adjusted by air, elim- 
zm : inating the ‘necessity of hand adjust- 





a 3-in ‘6 L O G A N- 99 +i ai Ly 
ri EQUIPPED 


MEANS 
«| POSITIVE AIR CONTROL! 














ments. There are many sizes and types 
for all requirements. 

“LOGAN” Air Control Valves secure 
better operation of Air Cylinders and 
other Air Operated Devices. They are 
designed for ease of action with a 
minimum travel of the operating levers 
to secure the full volume of air capa- 
city. 

Let us give you the complete story of 
Positive Air Control with “LOGAN” 
Air Cylinders and Control Valves. 
Write for bulletin 24 and 24-A 
TODAY! 


«iLOGANSPORT MACHINE CO. 


- 
ind 








LOGANSPORT, INDIANA 
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Over the Editor’s Desk | 


“‘Modern Tooling Practice” 


O machine shop executive is fully 
N equipped for his task, these days, 
unless he has at least a working 
knowledge of the principles of tool, 
jig, and fixture design. While it is 
true that the large so-called produc- 
tion plants are equipped with corps of 
draftsmen whose task it is to design 
the tools, in many cases a thoroughly 
up-to-date foreman can offer sugges- 
tions by which the tool can be im- 
proved. Again, if tthe operating 
executive is familiar with the princi- 
ples of tool design, he often is able 
to originate ideas for reducing time 
or eliminating labor by the use of 
special labor-saving devices. A 
knowledge of tooling principles is 
practically indispensable to the small 
shop executive upon whom rests the 
entire responsibility for the efficiency 
of the shop methods. 

Upon page 11 of this issue will be 
found the first article of a series 
which will give the reader a clear idea 
of the basic principles of tool design 
and construction. The author of this 
series of articles, Frank W. Curtis, is 
well-known to the metal-working in- 
dustry, and is the author of a number 
of books on engineering subjects. The 
series, when completed, will form a 
valuable addition to any executive’s 
technical library. 


Change 
. F. KETTERING says, in an in- 
terview in “Nation’s Business”: 
“You must recognize that your busi- 
ness is going to change. Then you 
must be able to recognize what fac- 
tors are going to make it change and 
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j C 
have those factors digested in your} f 
organization before the public & 0 
mands the change . . . If you do n , 
like to travel at the rate at whic 
you have to travel, step out of th} 
line and be a good spectator and aj.f 
visor of those who want to stay inf 
the race.” 

Mr. Kettering is saying, in effect 
“If you want to stand still, you must 
keep moving.” The firm that keep) 
in the front ranks of successful firms 
will never have the time to rest upon 
its laurels. The firm that takes time 
out for a rest will find, later on, that 
while it was resting the others forgej 
ahead, and left it behind. There js 
only one way to continue to be sue. 
cessful, and that is by being on the 
alert for newer and better ways of 
handling the task, and by being ready 
at any time to replace older methods 
and tools with more modern equip 
ment. 





Still Growing 


USINESS has been slow. Money 
has been tight. Economy has 

been the order of the day, but—the 
growth of MODERN MACHINE 
SHOP has been steady and contint 
ous. We hope that the machine shop 
executives to whom this magazine 
goes derive the same _ satisfaction 
from this fact that we do, because to 
these same readers is due the credit 
for this growth. It would appear that 
the majority of our readers find this 
magazine both interesting and useful ¥ 
If there are any who do not, we hope ® 
that they will write and tell us wha} 
kind of information they need, 0 
what sort of editorial material wouli § 
be most helpful to them. ‘ 
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PNEUMATIC TOOLS« 


236 S. JEFFERSON ST. 
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eating a New Standard 
o Portable Tool Efficiency 


ad) HIGH FREQUENCY 
ELECTRIC TOOLS 


Make Possible Startling 
Production Advantages 


QHE three outstanding advantages of Thor 

High Frequency Electric Tools are: Con- 
stant rate of speed—simplified construction 
—light weight. 


Constant rate of speed offers tremendous 
possibilities in increasing production. Each 
operator’s output is increased several times 
with no strain on man or machine. 


Simplified construction eliminates the use of 
which have 
caused trouble in most Universal motor 
tools. This improved feature eliminates the 
frequent servicing heretofore necessary. 


Light weight results in easier-handling by 
workmen, assuring greater efficiency. This 
feature also makes possible the use of only 
one man on heavier jobs, which heretofore 
always required two men because of the 
size and weight of the machine used. 


No matter what the operation — drilling, 
reaming, tapping, screw driving, nut driv- 
ing, grinding—it can be accomplished more 
quickly and efficiently than ever before. 


Investigate these new tools. Learn what 
they are doing for others and what they can 
do for you. Complete information is yours 
for the asking. 


INDEPENDENT 
PNEUMATIC TOOL CO. 


seceeee TOOLMAKERS 
«ELECTRIC 


SENCE 1S QB cececees London 
TOOLS<«: AIR COMPRESSORS 


CHICAGO, ILLINOIS 
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New Shop 


Barnes No. 2420 Medium Heavy 
Duty Honing Machine 


To provide a means for economically 
producing a smoother finish and greater 
accuracy in Diesel engine cylinders and 
liners, locomotive cylinders, and other 
similar parts, the Barnes Drill Company, 
801-851 Chestnut Street, Rockford, IIl., 
has developed the machine shown in 
the illustration. This machine is known 
as the Barnes No. 2420 Self-Oiling, All- 
Geared Medium Heavy Duty Honing 
Machine. 

The machine is of the vertical type, 
and incorporates the Barnes standard 
fundamental characteristics; i. e., the 
reciprocating and rotating ten-splined 
spindle, hydraulically controlled as _ to 
length and rapidity of stroke. The 
spindle is reciprocated and rotated sim- 
ultaneously, to provide for evenness and 
uniformity of finish throughout the 
length of the pieces. The illustration 
shows the right side of the machine 
with the WEA Oilgear pump 
and silent chain drive in posi- 
tion. 

The machine has =  24-in. 
swing, and will hone cylinders 
up to 20 in. diameter. The spin- 
dle stroke is 32 in., although ¢ 
longer or shorter strokes 4 
can be provided. The rigid 
spindle construction and du- 
plex hydraulic cylinders direct- 
ly connected to the lower end 
of the spindle for reciprocating 
motion are important features 
of the machine. Parallel hy- 
draulic cylinders on opposite 
sides of the spindle housing 
minimize the height of the ma- 
chine while allowing various 
lengths for variations in 
spindle stroke. A yoke con- 
nection to the spindle provides 
for the attaching of multiple 
heads when desired. 

The ten-splined spindle is 
driven by a hardened steel 





bevel crown gear with inserted © Barnes No. 2420 Medium Heavy Duty Honing 


Ackermite bronze hub, 7 in. 



























April, 1 





IT 


Ue 

Equi 

; grea 

SPover forty 
“Tt was 

long, both hub and splines being sejfhave 4 § 

oiling. The spindle and hone assembly; eramics: 











counterbalanced. Four quick changpwork ™ 
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HE art of grinding has advanced a 
great deal since I started selling wheels 
Paver forty years ago,” O. H. Hyde was saying. 


“It wasn’t SO many years ago that we used to 

have a sort of blind faith in the vagaries of 
‘Eeeramics. We would select a wheel by guess- 
‘Pwork, mount it on a misfit contraption of a 
"Eorinder, and trust to luck that the wheel 
would do a decent grinding job. 

“Now we specify a definite grain and grade 
nd size of wheel with something like scien- 
ific precision. We know that, generally speak- 
ing, the larger the wheel the less the cost of 
abrasive.* We know that, within the limits of 

chanical and ceramic restrictions, the faster 
he surface speed of the wheel, the quicker and 
cheaper the work can be turned out. But we 
have found out that modern high-speed, or- 
ganic bonded wheels must be held within nar- 
row limits of speed variation, and must be 
used on properly designed grinding machines, 
lor their advantage entirely disappears, 















WHAT THE CHART SHOWS 


“A 30 in. diameter wheel, for instance, at 
9,000 s.f./min. initial speed .will have been 
slowed down to 4,500 ft./min. by the time it 
is worn down to 15 in. dia., if the spindle 
peed has not been increased. If the wheel 
was not too hard to do a good cutting job at 
9,000 ft. speed, it is entirely too soft for effec- 
itive grinding at, say, 7,200 ft./min., or 20% 
less than the speed for which it was designed. 
(See Curve A on chart.) 


‘The ideal condition would be to constantly 
increase the rotative speed as the wheel wore 
down, to maintain constant surface or peri- 
pheral speed. (See Curve B on chart.) Mechani- 
cal and electrical limitations make that imprac- 
tical however,t so the ‘Rite-Speed’ Grinder is 
designed to permit—in fact, to automatically en- 
force—the speed to be increased periodically as 

the wheel wears down (See Curve C on chart), 
























The SAFETY ‘“‘Rite 
Speed” Grinoer auto- 
matically enforces an in- 
crease in speed as the 
wheels wear down, thus 
insuring more efficient 
tinding and lower costs. 


“A wheel for every 
need”... backed by 
37 years’ experience. 
















Grinding Wheel Dia. Un.) 









3 


x 3 
8 
Speed (Ft /Min) 


3 


Surfece 


$400 


4500 


so that the maximum variation in the surface 
speed is never more than 18.1% throughout 
the life of the wheel. 


“That’s what makes SAFETY ‘Rite-Speed’ 
Grinders pay for themselves in such short order 
by savings in grinding costs.” 


* * * * * 


Would you like to know more about the re- 
markable “‘Rite-Speed” Grinders? The positive 
mechanical means by which they control the sur- 
face speed of grinding wheels is protected by 
basic patents. The coupon below will bring you 
full details. Use it today—for greater profit to- 
morrow. 


* See third preceding adv. in this series. 

7 See next following adv. in this series. 

We will send you proofs of both advertise- 
ments if you wish. 






























| 
Machine Co. | 
2344 Columbus Ave., Springfield, O. | 
Please send us file data regarding: | 
( ) “Rite-Speed’’ Grinders. 1 
( ) “De Luxe”’ Portable Grinders. | 
( ) SAFETY Grinding Wheels. I 
| 


aad (Name of Individual) 
PIN THIS TO YOUR LETTERHEAD 
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fully equipped with radial ball bear- 
ings and Timken roller bearings, includ- 
ing the spindle, all self-oiling. Back 
gears to provide four extra speeds can 
be furnished if requested. 

The height of the machine is 12 
feet. Distance, center of spindle to face 
of column, 124 in. Maximum distance 
from finished surface of base to nose 
of spindle, 77% in. Maximum distance 
from top of table to nose of spindle, 
64 in. Minimum distance from top of 
table to nose of spindle, 9 in. Spindle 
stroke, 1 in. to 32 in. Diameter of 
spindle, driving end (No. 4 Morse taper), 
3 in. Size of table, working surface, 
18x28 in. Vertical travel of plain table, 
23 in. Spindle speeds, four speed ma- 
chine with 2 to 1 crown gearing ratio, 
drive shaft 400 r. p. m., 354, 250, 180, 
and 128 r. p. m. When back geared, 
the four additional speeds are 89, 63, 45, 
and 32. 

Motor recommended for cylinders up 
to 10 in. diameter, 10 h. p., 1200 r. p. m. 
For cylinders 10 to 15 in. in dia., 15 
h. p., 1200 r. p. m. Cycles of reciproca- 
tions (down and return), 20 to 50 as 
adjusted by Oilgear pump _ control. 
Floor space required, including filter- 
ing tanks, width and front to back, 56x 
54 in. Net weight with Oilgear hydraulic 
pump, motor, starter, and filter, 6,000 
Ib. Weight, crated, 6,600 pounds. 


Ruthman Two-Stage Vertical 


Motor-Driven Pump 


The Ruthman Machinery Co., 532 East 
Front St., Cincinnati, Ohio, has added 


— 





10 
Details of Construction of Ruthman Pump 


a two-stage pump—the Model A-L—to 
its line of vertical motor-driven pumps. 
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The pump, which is shown in th 
lustration, is capable of developing 
lb. pressure per square inch, enaijj 








HO 





Ruthman Two-Stage Vertical Motor-Drive 
Pump 









it to pump to a height of 90 feet. Ti 
pump is equipped with a 1% h. p. moto 
speed 1,725 r. p. m. 

Like all Ruthman Gusher Pumps, tl 
pump is constructed without packi 
which type of construction is intent G 
to eliminate friction. This design pa 
mits the full benefit of the _ ball-be 
ing construction to be obtained, t 
gether with full utilization of the pové 
available. The intake is constructed wi 
a stationary device of three curv 
blades to prevent the fluid being pump 
from whirling and forming a conic 





shape. This feature prevents the @ 
trance of air, making the flow sili 
and free from bubbles. i 


The pump is particularly adapted {i 
supplying coolant to a number of m 
chines from a central reservoir. thet 
by eliminating the necessity of individu 
pumps, for creating pressure in c 
nection with various types of hydra 
lic movements, or for use in connectit \ 
with air cleaning or humidifying sy 
tems. 







Hammond Double Disc Grind 


The illustration shows a double di 
electrically-driven grinding  machit 
which has been developed by the Ha 
mond Machinery Builders, 1622 Dougigg) 
Ave., Kalamazoo, Mich. This machiti® 
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BARNES 


HORIZONTAL DUPLEX and SINGLE HEAD 


PRODUCTION 
BORING and DRILLING 
MACHINES 





BARNES No. 420 Horizontal Duplex Differential Carrier 
Boring and Tapping Machine. 


May we have your inquiries for 
Production Boring Equipment ? 


W.F.and JOHN BARNES CO. 


ROCKFORD, ILLINOIS 


Upright Drills Screw Presses 
Horizontal and Vertical Production Drilling and Boring Machines 


en 
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SAVE 90% 


on the cost of cutting 
irregular shapes in 
sheet metal with 






THE NEW 
No. 4 Heavy Duty 


HANDNIB! 


HIS tool will also make a substantial sav- 

ing in time and will give you a better 
job than the old method of drilling out a shape 
and filing the edges. 
It will nibble sheet metal up to *%” thickness 
into any shape, inside or outside, shear flat 
stock up to \;” thickness, and cut rods from 
is” to 4%” diameter. The double crank con- 
struction makes it the easiest hand-operated 
nibbler on the market. 
Get a copy of the HANDNIB Folder. It 
tells all about the new No. 4 heavy duty ma- 
chine and how it can be used in YOUR shop. 
SEND THE COUPON NOW! 


NATIONAL MACHINE TOOL Co. 


1542 CLARK STREET, RACINE, WISCONSIN 
Send me a circular on the new HANDNIB. 


Name.... he | rrr meer 
PEER, Seuss Te ee eee 
Address ; alse wet ain 
Se ais es dw.5 aie ee ere 
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like all Hammond _electrically-drjy, 
grinders, has a totally-enclosed sey), 
motor, cooled by a fan mounted on 4, 
spindle. All incoming air passes throu 

the air cleaner, which is mounted 4 

rectly in back and connected throy 
the pedestal to the cored end bell, Ati; 
same time the warm air is dischars: 
through an outlet in the pedegl 
eliminating all grit and dust. -The mold 
is especially designed for this seryig 
operating at less than a 40-degree te 
perature rise and having a high ova 
load capacity. 

The spindle is unusually large, ma 
of chrome nickel steel, and ground a 
balanced to insure smooth operat 
The bearings are also unusually 
and are especially designed to 
care of both radial and lateral thru 
The discs are machined on both sid 
and are reversible so that two di 
wheels can be mounted at one tim 
After one is worn, the disc can be x 
versed, making it possible to obtai 
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Hammond Double Disc Grinder 


twice the usual amount of service will 


one operation of changing and mounting 


disc wheels. 

Standard equipment includes one plail 
table and one lever feed table as show! 
The machine can also be supplied wit 
either two plain or two lever fel 
tables. Push button control is mount 
in the front of the pedestal, in a rect 
by which it is protected from act: 
dental starting. Cutler-Hammer 3 
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The 


ELECTRIC HOIST 


of Unusual Construction 
and Performance 














Steel Plate Suspension 


Suspended by means of two heavy steel 
side plates—eliminating heavy, bulky 
frame castings. Suits any method of 
overhead suspension, and makes the 
‘‘Everedy”’ Hoist applicable to any type of 
trolley or support. 


Driving Mechanism 
Of superior worm and gear type. It is 
SELF-BRAKING. The worm and gear 
operate in oil-tight case filled with heavy 
lubricating oil, insuring longer life and 
greater efficiency. 


Cable Drum 


The cable grooves on the drum are ma- 
chined—not cast. The cable positively 
will not cross-wind or jump. 


Adjustable Automatic 
Limit Stop 


The Reading Limit Stop can be adjusted 
for any desired distance, either top or 
bottom. Absolutely safe and reliable. 


oe —_ Write For Complete Information 


READING CHAIN & BLOCK CORP, READING, PA. 
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tomatic motor starter with overload 
protection, low voltage protection, and 
phase failure protection is standard 
equipment. The machine can be sup- 
plied in sizes from 3 h. p. to 10 h. p., 
and for discs from 12 in. to 24 in. di- 
ameter. 













Simplex Service Bench 


The Simplex Tool Co., Woonsocket, 
R. I., has placed on the market a steel 
bench, shown in the illustration, for 
use in machine shops, automobile re- 
pair shops, and other places where there 
is need for a small but sturdy work 
bench. The bench is particularly adapt- 
able for use as a machine ténder, to 
hold the small tools, machine accessor- 
ies, and so on. 


The bench is made of heavy gauge 
steel, with legs of angle steel and rein- 
forced at the corners and angles with 
gusset plates. The top surface is 27x27 
in., and is 33 inches from the floor. The 
drawer is 14x20x5 in. deep, with a 
nickel pull. The shelf, which is 10 in. that no rough edges are presented. It 
from the floor, is 26%x26144 inches is furnished with or without a ma- 
square. The bench is welded and bolted chinist’s steel slide vise, as preferred, 
solidly, and all edges are finished so Weight, 82 pounds. 


G.K. SINGLE LEVER CONTROL 


MAINTAINS HIGH PRODUCTION SCHEDULES! 





























Simplex Service Bench 











Flexible 
Motor 
Drive 


Built in 
Six 


Sizes 











tig maintain a high production schedule through only one lever. To eliminate 
means that you must eliminate every waste still further, a chart tells at 4 
waste in time, effort and motion. glance how to obtain the desired speed. 
The G.K. Single Lever Control Lathe There are many more G.K. Features h 
eliminates waste in time, effort, and which eliminate waste and speed W 
motion, as any speed of an extremely production. Get the whole story, write 
wide range may be instantly selected for a catalog today. 


The GREAVES-KLUSMAN TOOL COMPANY 


CINCINNATI, OHIO 
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DEPENDABLE 


Grinders 


| pee downright dependable 
and economical performance 
under severe conditions, rec 
ords show that U. S. Grinders 
rank first in many foundries 
and shops. There’s a U. S. for 


A. C. VARIABLE SPEED practically every need from 


For vitrified and high speed snagging portable surface grinders to 


wheels. Maintains approximately 9,000 + 
surface feet per minute down to the heavy floor gr inders. 
flanges. (Pat. No. 1,477,052. Other 


pats. pend.) BALL BEARINGS 


U. S. Grinders are built in ac- 
cordance with the Safety Code 
of the American Engineering 
Standards Committee, Bulletin 
No. 436, United States Bureau 
of Labor Statistics. They em 
body four to six heavy duty 
SKF Ball Bearings, one-piece 
chrome manganese alloy stee] 
spindle, powerful motors built 
to A. I. E. E. standards, etc. 











HEAVY DUTY 
For continuous production service under Ask Your Jobber 
most severe conditions. Furnished for . 
A. C. or D. C. as desired. Or Write Us 


The UNITED STATES ELECTRICAL TOOL CO. 
Oldest Builders of Electric Drills and Grinders in the World 
2471 WEST SIXTH STREET CINCINNATI, OHIO 


Canadian Disision—MAPLE LEAF ELECTRICAL TOOLS, Ltd.—TORONTO 
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TOOLS 


CUT YOUR 
OPERATING COSTS! 








a TOOLS are saving thousands 
of dollars for their users by elimi- 
nating obsolete methods, reducing labor 
costs, and increasing production. 


For example— 

The ECLIPSE eight operation cutter 
illustrated eliminated several operations, 
one $2,250 machine, five cutters, the 
labor cost of one man, and cut the for- 
mer production time in half. 

This is just one of the many ECLIPSE 
High Production Tools which are de- 
scribed in the ECLIPSE Catalog. Send 
the cqupon now for your copy. 


Ecurse CounTersore Co. 
DETROIT MICH. 





ECLIPSE COUNTERBORE CO. 
7410 St. Aubin Avenue, Detroit, Mich. 
Please send your catalog No. 28 to 


Pe a Givens supe sacssessdesea-aa ee 
DER Cuudaesaussskseebeee KbebeSeceeee 
CE (.cbinas Gee seesuses 26800 

OS DSS aS eee WILE boas weees 
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Wappat Portable Electric Drilk 


Wappat, Incorporated, 7527 Meade §$t. 
Pittsburgh, Pa., announces the addition 
of a line of portable electric drills t 





Wappat ‘Red Streak’’ Portable Drill 


its line of products. These drills, which 
are being marketed under the trade 
name of Wappat ‘‘Red Streak,’’ make 
valuable addition to the line of labor 
saving devices that has been manufac 
tured by this company for many years 

The ‘Red Streak’’ line of drills in, 
cludes the 44-in. standard, 4-in. heavy 
duty, %-in. heavy duty, %-in. heay 
duty, and %-in. heavy duty sizes. 4 
number of unusual features are founi 
in the design and construction of thes 
tools, including sealed ball bearings o 
the armature shaft to prevent greas# 
or oil from leaking through to thi 
motor, combination radial and_ thrusi 
bearings on the spindle, three-conduc 
tor rubber covered cable, super-powe 
motor, and unique design in the smalle 
sizes of drills which enables the use 
to obtain a firm, comfortable grip with 
out strain of muscles. 





Face Mill Grinding Attachmen} 
For Cincinnati No. 2 
Cutter Grinder 


For sharpening quickly and accurateél 
face mills from 8 in. diameter to I 
in. diameter, the face mill grinding a 
tachment shown in the illustration hai 
been developed by The Cincinnati Mill 
ing Machine Co., Cincinnati, Ohio. I 
is built for use with the new No. ! 
plain and universal Cincinnati cutte! 
grinders recently announced to _ tht 
trade. 

The attachment consists of thre 
units; the spindle assembly,  swivé 
base, and special arbor. The entire 4 
sembly is rigidly constructed to insutt 
perfect sharpening. The work spindk 
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nt do not depend on skill 
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nut of operator when using 
lls in- 
heavy 


| HUTTO GRINDERS 


foun¢ 


aa a Hurte grinding of cylinder bores 


~ is standard practice in 95% of 
APs, the automobile factories. In 39 other 
duc; industries cylinder grinding prob- 
powel ‘ 

naleh lems are being solved by the Hutto 
= method. Accuracy and finish here- 


tofore considered impossible now 
easily obtained at low production 
costs. Cylinders 34” to 60” in diam- 
eter and of any length can be Hutto 
ground. 


T T Hutto KKS 9 


may NGINEERING co. 


DETROIT MICHIGAN 















HUTTO ENGINEERING CO., 515 Lycaste Avenue, Detroit, Michigan 
Please Send Us Your General Catalog. 
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is mounted on anti-friction bearings 
front and rear, giving a sensitive and 
free movement when indexing from one 
tooth to another. One end of the spin- 





Face Mill Grinding Attachment for Cincinnati 
No. 2 Cutter Grinder 


dle is equipped with a knuckled hand 
wheel, for use in swinging the mill to 
grinding position. The swivel base is 
graduated in degrees from 0 to 360, en- 
abling the operator to locate the work 
in any required position. Provision has 
been made for locking the spindle after 
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the cutter blade is set in line with the 
centerline of the grinding wheel spin- 
dle, so as to prevent any movement of 
the cutter while setting up the tooth 
rest. The distance between the centerline 
of the attachment and the table is 9y, 
inches. 


Welding Wire Research 


The Page Steel & Wire Co., 230 Park 
Ave., New York, N. Y., has published 
a book called ‘‘Welding Wire Re. 
search’’ which contains a number of in. 
teresting facts concerning welding. The 
book tells why ordinary wire will not 
do for welding, and discusses the ef. 
fects of impurities upon the finished 
weld. It also contains facts concerning 
the use of the proper type of flame and 
the correct welding current, and shows 
how to test welding wire by the heat 
of the flame. Copies free upon request. 


Hisey 5 H.P. Combination Disc 
and Floor Stand Grinder 


The illustration shows the Hisey 5h, 
p. combination disc and floor grinder 
which is being marketed by the Hisey- 








No. 409 STOOL 
Ten Heights, 
18” to 36” 


Royal Metal Mfg. Co. 


1131 S. Michigan Blvd., Chicago, Illinois 


a” _—; 


If you appreciate 


real 


construction 


consider these 
specifications: 





Legs of 7%’ angle steel. Every 
structural joint double-rivet- 
ed. Reinforced with welded 
heavy circular brace. 


Truly a stool built for shop 
abuse. 


Write for free trial sample and 
attractive quotation — types 
with or without backs. Range 
18 to 36 inches high. 
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cone pulley types in 
sizes from 14” to 50” 
inclusive for all gen- 
eral manufacturing 
purposes. 
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«din the Tool Room--- 






BRADFORD 


“QUALITY WINS! 


The cardinal requirement of tool room work is 
accuracy and smooth finish. 


And that is where the Quality of the BRADFORD 
Patented ‘‘Lo-Drive’’ All-Geared Lathe wins. It 
is a chatterless lathe which produces finishes that 
show no sign of ‘‘gear tooth marks”’ and accurate 
results that will meet the most exacting tool 
room requirements. 

BRADFORD Lathes are made with all attach- 
ments— taper attachment, universal relieving 
attachment, draw-in attachment, coarse screw 
cutting mechanism, etc. 


Write for a description of the complete line of BRADFORD 
Patented ‘‘Lo-drive’’ All Geared Lathes, and a list of the 
thirty-five exclusive BRADFORD Features. 


THE BRADFORD MACHINE TOOL CO. 


| 659 EVANS STREET CINCINNATI, OHIO 








BRADFORD Lathes 
are made in both all 
geared motor drive and 


Precision Lathe Builders Since 1840 
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Whirlwind 
HORIZONTAL DRILLING MACHINES 


Increase Production — 
Lower Cost 











Drill More Holes in Less Time 


ead will be surprised how much 
faster you can do PRODUCTION 
Drilling with a WHIRLWIND HOR- 
IZONTAL Drilling Machine. Its hor- 
izontal construction permits faster 
loading of parts to be drilled, while 
the reverse movement of the feed 
lever AUTOMATICALLY ejects the 
finished work. 


This machine will increase drilling 
production 50 to 100% over that of a 
vertical drill press. It is adaptable to 
practically all small drilling and re- 
duces to the minimum the expense of 
resharpening and replacing drills. All 
these facts have been proven in many 
of the country’s largest production 
shops. 


If you’ll send us one of your 
drill problems we'll gladly tell 
you how many pieces per hour 
we will guarantee the 


WHIRLWIND to drill. 
No Obligation, Of Course 


WHIRLWIND PRODUCTS CO. 


1737 Ludlow Street, Indianapolis, Ind. 
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Wolf Machine Co., Cincinnati, Ohio. yk 
spindle of this machine is of a speci 
grade of tough steel, and is of ex 
heavy construction to insure permaner; 
concentricity of the disc. It is mounty 
on two high grade annular ball beg. 
ings, which are subject to thrust loag 
only. A double-acting, Self-aligning 
thrust bearing is provided to take qj 
end thrust. 

The universal lever feed table show 
in the illustration is 8x14% inches, 4 
plain 944x10%4-in. work table can } 
supplied if desired. The machine _ 
shown equipped with a 20-in. diamety 














e2 
<e 


Hisey 5 H. P. Combination Disc and 
Floor Stand Grinder 


disc wheel and an 18x3-in. grinding 
wheel. The length of the spindle ove 
all is 42 in., and the base at the bottonf 
is 20x21 in. 

Standard equipment includes one fil) 


safety combination wheel guard, # 
shown, 20-in. diameter steel disc, at: 
tomatic safety motor. starter, worl 


table, and connecting wires. Grindinj 
wheel furnished to special order only§ 
The net weight is 1,300 pounds. 





Desmond-Rearwin Emery Whet! 


Dressers 
The illustration shows a set of cil 
ters that are used in the Desmond-ReareNew Yor 
win Emery Wheel Dresser, now bieitifi} Chicag, 
marketed by The Desmond-StephaljiClevelan 
(Continued on page 96) 
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| a literature showing the vari- 
ll UT ous types of SUPERIOR UPRIGHT 
Bl) “S [DRILLING AND TAPPING MACHINES. 


SUPERIOR MACHINE TOOL CO. 


KOKOMO Since 1902 INDIANA 





























inding aia | 
OVE 
otton 2 
2 
° 
Hop , "35 
SHo Me Bony 
Scro ipl ON y 
Teak unttcks'd on a Stron 
, e C4 


Jaw, “F Suda Cause NI ONCE Piece 





8, sc en the 
$ &r ar St cep an “trains i Wil] “ated 
nee nd ang * . No 
ci t nd b lo t 
vy jay" dec; ©Vers; - tes ardor ® Ate 
oe eck ta B 4 Y gist Sire 7 TSible ie Sted g, 70d. rade of 
hee Boe’ 58 {s0P ial ste rom pear’ Asz Pp alse yr y. 
gtr on® Of spe atB “have 4g om Ur p Nish, d 
meg eter rew ea pot Fon fer 0, i 
t nV t SG 
cut a erat OE reads alt. 1% Pehell- %alo, "tte vy, 
Rearin New York saver end: extend Cincinnati 
‘ c je 
ne Chic, cow. 40 © San 
: ago \ fiom UNION MFG. CO. 
phate Cleveland Francisco 


NEW BRITAIN CONNECTICUT 











9 
4 Modern Machine Shop 


“Tre, f 


Wh WI 
Uf INGUINES 


1 ACLE 


. EES Na —— 








mace 
CINCINNATI. OHI0 





March 22, 1950 


ATTENTION > Mr. Don Gc, Gardner, publisher 


Gentlemen: 
When we gave you yur first mange for space 
ne shop soos we Lrg » we aid so 
pecause We liked tue of & Rite readable magazine 
jnstead © of a 18 ree © S tesoee 


Right from 
started pulling re Tr 
ever trie ead. THe ore inguitl eive 
character | and we are ple ease tell you 
percentage of them nave veen surned into orderse 





rising thing to us is that our Modern 
n ever 


e 
~ 
Peetore., S o far this e have received poo tris, SN 
& gnquiries from wis b mgvertisiné ~~ a renerkeny i\\ 
SHOW IDE» conenn ed rife pyrene * phason Potties AP i 
ow that 


we v pelieve e you will et ened © 
SS ager Machine shop ° st & © wer ti sit6 med itil. 
Keep U the & od worke 


Yours very +ruly, 


THE SIC. Eone MACHINERY CO. 


EIR/SG eaemeennre 
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Says the Ruthman Machinery Company, 
Cincinnati, Ohio— manufacturers of the Ruthman 
line of ‘‘Gusher’’ Pumps. 


Reproduction of their letter on the opposite page tells 
its own story. 

With the May issue the circulation of MODERN MACHINE 
SsHOP—hand picked—will reach the high water mark of 
neatly 28,000 copies. 

If you want results; if you want to place your sales message 
before several thousand more plants operating machine shops 


than can be reached by any other magazine, place your order 
for space in MODERN MACHINE SHOP. 


send us your advertising copy instructions now for the May 
issue. Forms close Saturday, April twenty-sixth. 


Modern Machine Shop Advertising Rates 


1 PAGE 14 PAGE 4% PAGE ¥% PAGE 
12 months $100.00 $55.00 $30.00 $16.25 
6 months 110.00 60.00 32.50 17.50 


3 months 120.00 65.00 35.00 19.00 
1 month 130.00 70.00 38.00 22.50 


Machine 


128 OPERA PLACE CINCINNATI, OHIO 
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CONNECTICUT 
BROACHES 







Combine 
Operations ! 


Combining opera- 
tions always results 
in time savings and 
lower costs. The 
Connecticut com- 
bination round and 
spline broach ob- 
tains these results 
by broaching the drilled 
hole to size, cutting the 
splines, and removing the 
burr in one operation. Be- 
sides, the accuracy of the 
job is improved. 
Investigate the possibilities 
of these tools in your plant. 
Send us a description of 
your job and let our engin- 
eers recommend a broach 
that will be guaranteed to 
do your job better! 


The CONNECTICUT 
BROACH & MACHINECO. 
NEW LONDON, CONN. 
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New Shop Equipment 
(Continued from page 92) 


Mfg. Co., Urbana, Ohio. The dresser 
is made with a_ well-shaped, strong 
handle, and the cutters are of special 
spiral design 
which leaves the 
face of the grind. 
ing wheel straight 
and smooth. The 
cutters are of a 
high grade of 
steel, twisted and 
tempered, and are 
self - sharpening, 
The dresser js 
made in_ two 
sizes, the No, 1 
with three cut. 
ters to a set, and 
the No. 2 with 
six cutters. All 
cutters are 1 
in. in diameter and fit a 4-in. pin. 





Cutters for Desmond- 
Rearwin Emery Wheel 
Dresser 


National No. 4 H. D. Handnib 


The National Machine Tool Co., 15 
Clark St., Racine, Wis., announces the 
addition of a heavy duty model to its 


National No. 4 Heavy Duty Handnib 


line of ‘‘Handnib’”’ tools. The new tod 


Model No. 4, will shear or nibble 47H 
flat stock to any shape desired. It takt 
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I 


NEW 


THE 
WEDGE-LOCK 
BORING TOOL 








FOR ENGINE OR 
TURRET LATHES 


BUILT FOR 
BORING 





- tool) 


* 
take 


Sold by Jobbers Everywhere 
CIRCULAR UPON REQUEST 


WEDGE-LOCK TOOL CO. 


2523 N. Keeler Ave. CHICAGO 





os 








Siewek Drill a igs 


The CushionClam- 
pingofSiewekDrill 
Jigs conserves en- 
ergy, allows closer 
drilling accuracy, 
reduces loading 
time, 
and in- 
creases 
production. 
Thesejigs 
have large 
wearing sur- 
faces to with- 
stand hard 
usage and to maintain their accuracy. It 
is built in eight types. 


Siewek Fixture Locks 


The quick, positive 
action of the Siewek 
Fixture Lock insures a 
strong grip that holds 
the work immovable. 



















Longer life is the result 
of a simple design with 
a minimum number of 
parts. Built in nine sizes. 





Siewek 
Drill Heads 


Siewek Drill Heads, when 
used in combination with 
Siewek Drill Jigs, insure a 
tool set-up that will give 
maximum preduction over 
a long period of time. There 
is a Siewek Drill Head to 
meet every requirement. 


WRITE FOR CATALOG 


Siewek Tool Co. 


10232 Woodward Ave., Detroit, Mich. 
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eare of inside nibbling of various de- 
signs in sheet metal of the same capa- 
city, and will cut drill rod, cold rolled 
steel, or any round stock of 4, %4, *, 
3%, or %-in. diameter. 

The Model No. 4 is especially adapted 
for nibbling out trial blanks or sample 
forms, or for making up any kind of 
template. It is also very handy for ex- 
perimental work in sheet metal, having 
capacity for any kind of stock up to 
in. in thickness. Blades for inside and 
outside nibbling may be interchanged by 
the removal of two small screws. The 
body of the tool is made of cast steel, 
and all wearing parts are hardened and 
ground. The double crank action of this 
tool makes it possible to nibble stock 
within the capacity of the tool with 
ease. 


Allen-Bradley Starting Switch 
For Single Phase Motors 


The Allen-Bradley Co., 288 Greenfield 
Ave., Milwaukee, Wis., announces the 
Bulletin 707 Single Phase Starting 
Switch for motors used to operate air 
compressors, pumps, or other motor- 
driven devices that are governed by 
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either two-wire or three-wire conty 
The switch is of the double-pole p; 
netic type with thermal overload rej, 























Allen-Bradley Starting Switch for Singk 
Phase Motors 


and has a maximum rating of 1% h.} 
110 volts, and 3 h. p., 220 volts. 

A unique feature of this switch is t 
operating coil, which has a _ dou 
winding for series-parallel connectio 
permitting the switch to be used inte 
changeably up to and including 1% h. 
for 110 or 220-volt motors by simp) 








Nielsen 


HE stamina of 

NIELSEN Live 
Centers has been prov- 
en in a recent demon- 
stration of tungsten 
carbide cutting tools at the Case School of 
Applied Science. 
A standard No. 6 NIELSEN Live Center 
was placed on a turret lathe equipped with 
a tungsten carbide cutting tool. A cut 
54” deep with a feed of .037” per revolu- 
tion was taken in cast iron at a cutting 
speed of 500 surface feet per minute. 
Next steel with an analysis of .50 carbon, 
.75 chrome and 144% nickel was turned. 
A cut 14” deep with .037 feed per revo- 









Live Centers 
Stand the 
‘‘Gaftf”’ 


lution was taken at a cutting speed ¢ 
200 feet per minute. The center stool 
up under this cutting load without chat: 
ter and showed no sign of breakin 
down or burning. : 


Thereis NIELSEN Live Center for even MA 
center requirement — write for bullet 





DET 








LAWTON, MICHIGAN 
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Solve Your 
Threading Problems 
with 











MURCHEY 
TOOLS! 


"| adh get perfect threads 
with an accurate lead in large 
production lots is always a hard 
problem to solve with ordinary 
chasers. 

But not so with MURCHEY Tools 
and Chasers — that’s when they 
prove their efficiency! They enable 
the fastest equipment to turn out 
accurate work at top speeds. 

One of the most popular MUR- 
CHEY Tools for turning out per- 
fect threads is the type ‘‘G’’ self- 
opening die head. It is ideally 
suited for use on stationary single 
spindle automatic threading ma- 
chines, as it is instantaneous in 
action, small in diameter, and a 
precision tool in every sense of 
the word. 


This MURCHEY Tool—or any 
other—will be sent on approval. 
Just send us a blue-print of your 
particular job and we’ll select a 
tool most suited for your work. 


WRITE FOR CATALOG 


MURCHEY 


-everf MACHINE & TOOL CO. 


illetin. 951 PORTER STREET 
DETROIT MICHIGAN 


— 
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and the Die Making 
Industry Said 





Made in two 
sizes, 
capacity 
1,500 and 
3,000 
pounds 
respectively. 





“Click!” From the instant we announced the new 
Davenport Universal Die Holding Stand, it clicked. 
Die makers were quick to appreciate that here was 
a simple, inexpensive way to save space and achieve 
quick, easy die block handling. 

Two men can now work comfortably where one 
worked before. The capacity per man is greatly 
increased because the awkward work bench and the 
tugging and straining needed for shifting the die 
block is eliminated. With a Davenport Universal Die 
Holding Stand the block is changed to any desired 
position instantly and with “‘finger tip ease.” 

No die shop can be classed as strictly modern until 
equipped with this new improvement. By the test 
of profits you cannot afford to not install Davenport 
Universals. Try one and you'll want more. 


Davenport Locomotive & Mfg. Corp., Davenport, lowa 
Sold Exclusively Through 
The Wesson Sales Co., 7338 Woodward Avenue, Detroit 


Representatives in All Larger Cities 


DAVENPORT 


» Universal 


Die Holding Stand 


Davenport 1090 





100 Modern Machine Shop 




















SIMPLIFY YOUR 
SHAPING PROBLEMS 


with 


Columbia Shapers 


HERE are many features of the 

COLUMBIA “Superior’ SHAPERS 
which simplify your shaping operations, 
increase accuracy, reduce time, labor, 
and tool costs. 


One of these features, in particular, is 
the table. Note, for example, how it 
extends well beyond the massive column, 
utilizing the full length of stroke and 
affording ample room for proper setting 
of the work. 

Another is the column. Observe how 
massively it is constructed. How firm 
and solid. it supports the other members. 
Note the heavy arch type ram. These 
factors eliminate vibration and improve 
the accuracy of the work. 


These are just three COLUMBIA fea- 
tures which simplify your shaping prob- 
lems. Bulletin 17 will give you the rest. 
Write for it—today! 


THE COLUMBIA 
MACHINE TOOL COMPANY 
HAMILTON, OHIO 
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changing the terminal connections 
the operating coil. This innovation jp. 
creases the flexibility of the switch an 
reduces the number of switches rm. 
quired to be carried in stock to meg 
normal requirements. It can be fy. 
nished with start and stop push buttons 
in the cover, without push buttons, o 
with two-way lever switch. 


H-P-M Hydro-Power Press 


A hydraulic press with which pres. 
sure from 150 to 2,000 tons can be ob. 
tained has been placed om the market 
by The Hydraulic Press Manufactur. 
ing Co., Mount Gilead, Ohio. The press 
known as the H-P-M Hydro-Powe 
Press, is a complete, self-contained unit 
occupying a minimum of floor spac 
for a press of this type. No hydraulic 








FIG. 3534 
THE H-P-M CO. 
US. pat. Nes { beter 

3na78 
‘OTHER PATENTS PONDS 











H-P-M Hydro-Power Press 


accumulator system, compressed air, 0 
other outside source of pressure is re 
quired to operate the machine. 


The fact that oil is used as a pres 
sure medium makes it possible to elimi- 
nate all valve and pump _ packings, 
ground joints being used instead. The 
possibility of leakage is eliminated by 
the use of high grade seamless tubing 
with forged fittings, every joint being 
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OLUME 
OF COOLANT 
DOES IT! 








A spinning emery wheel... 
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Have You 
Investigated 
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MAIL THE 
COUPON 
NOW: 


The 
Davis Keyseater 


a piece of hardened steel .. . 
friction and frictional 
heat! That’s the story of your 
grinder. 

You need volwne of coolant 
to carry away such a tremend- 
ous amount of heat and to 
maintain an evenly moderate 
temperature at the cutting sur- 
face. The coolant must not 
only flow, it must gush! And 
it will gush if it is being 





yy nue the Davis Keyseater can 
be profitably employed on 
quantity production for a standard 
part, two minutes is all the time re- 
quired to change over for each item 
of a run of mixed work. Its capacity 
is from 1/16 inch to 1 inch, and cuts 
tapered or straight Keyways with 
equal efficiency. 


The Davis ‘‘Two- Minute-Set-Up’”’ 


pumped with a 








by 
ning 
ing 





532 East Front St. 


GUSHER 


Coolant Pump 
a 


Send for our 1930 catalog 


THE RUTHMAN MACHINERY CO. 


Cincinnati, Ohio 


means maximum production. In- 
vestigate this method now! 









DAVIS KEYSEATER CO. 
250 MILL STREET, ROCHESTER, N. Y. 


I am interested in the Davis Keyseater. 
Send me Complete Catalog 


just out! 
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electrically welded. The piping is de- 
signed to carry pressures up to 10,000 
Ib. per sq. in. 

High speed automatic operation of the 
press may be achieved through the use 
of specially developed hydraulic con- 
trol mechanisms, which can be set for 
either automatic or semi-automatic oper- 
ation. When set for the semi-automatic 
cycle, the tripping of the starting lever 
starts the platen downward at fast 
speed; as the platen approaches the 
work, it slows to a slower full load rate 
and as soon as the pressure is built up 
to a predetermined limit, it automatical- 
ly shifts into fast speed again. The 
platen then returns to the starting po- 
sition and stops. The full automatic 
cycle is the same as the semi-automatic 
except that, when once started, the 
press will repeat the cycle automatical- 
ly, reversing at both ends of the stroke 
until stopped. In either case, the press 
can be stopped at any point in its op- 
eration instantly. 

The press is especially adapted for 
the production of both shallow stampings 
and deep drawn parts, due to the fact 
that the variable working stroke can be 
adjusted to suit the particular require- 
ments of each job. The Hydro-Power 
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Press is made ready by simply adjug. 
ing the length of the stroke, setting th 
dies, and setting for the desired pre. 
sure. There is no limitation to a fixg 
stroke or the height of the dies, with. 
in the limits of the machine. The exag 
total pressure applied to the work is jp. 
dicated by a direct-reading pressuy 
gauge. Full pressure may be developej 
at any point along the stroke, as rm. 
quired, but the press cannot be over. 
loaded while in operation, even by th 
accidental insertion of extra stock. 


‘*“Duromit” Flooring 


A recent development in a floorin 
material, which has met with great su. 
cess in European countries, is now bein 
introduced in America by  Duronit 
Floors, Inc., 27 E. Water St., Cincip. 
nati, Ohio. Machine shop executives wil 
be especially interested in the fact that 
this flooring material will not check o 
pit out under the heaviest kind of traf- 
fic. Neither will it absorb oil or grease 
consequently it will not disintegrate 
from absorption or from water seepage 
This flooring material, when colored, 
rubbed down and polished, makes a lon 
wearing substitute for terrazo tile for 








PATENTED 
A Genesee Adjustable Hollow 





Genesee Adjustable Hollow Mill 


Made in 7 different styles 






WRITE FOR CATALOGUE 


GENESEE MANUFACTURING CO., Inc. 


ROCHESTER, NEW YORK 


Has adjustable, replace- 
able blades and can be 
replaced at nominal cost, 
making it unnecessary to 
continually buy new 
tools. 

The ideal tool for finish- 
ing your forgings, cast- 
ings, etc. Do your several operation 
jobs with Genesee inserted blades 
multiple operation tools. 

Can be fitted with drills and ream- 
ers. Blades can be ground any 
angle to point work and turn 
short tapers. 


Mill can be made for every job 
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——— 


SMOOTHER FINISHES 


— with — 


GRAND RAPIDS 


OIL GEAR HYDRAULIC FEED 


SURFACE GRINDERS 

















No. 5 
Grand Rapids 
Hydraulic 
Surface 
Grinder 





RAND RAPIDS Surface Grinders 
provide a better means of producing 
the extremely accurate and smooth fin- 
ishes demanded by modern manufactur- 














ing methods. They are equipped with 
Oilgear hydraulic feed which assures 
mirror-like surfaces so desirable on sur- 
face grinding jobs. 

The hydraulic feed also provides any 


feed up to fifty-five feet per minute by 


simply turning the handle on the front of 
the base. The Oilgear mechanism also 
actuates the cross feed, which can be set 
to operate at each end of the stroke, or 
at one end only. 

GRAND RAPIDS Surface Grinders are 
built in four sizes, arranged for either 


» wet or dry grinding, with motor or belt 


drive, Send for circular! 


CALLMEYER & LIVINGSTON CO. 


348 Straight Ave., S. W. 
GRAND RAPIDS, MICH. 











| 














SERVICE QUALITY 
Is Our Motto Our Creed 





HOBBING 
MACHINES 
by 
BARBER- 


COLMAN 
of ROCKFORD 





SIZES of Hobbing Machines... 
two sizes “universal” type for spu 
and spiral gears, sprockets, ratch- 
ets, splined shafts and other hobbed 
forms... two sizes for high produc- 
tion on spur gears and splined shafts 
only .. . Quality Products ... Send | 
for our circulars. 


BARBER-COLMAN 
COMPANY 


General Officesand Plant, Rockford, I//.,U.S.A. 
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CATALOG 


put the NEW Starrett Catalog 
in your kit. Old familiar tools, 
improved tools, new tools — 
you'll find over 2,500 of them in 
the latest Starrett Catalog No. 25 
“MD” just out. Tear out the 
coupon ... mail it today. 


50th Anniversary of 
Starrett Tools, 1880-1930 


Use Starrett Tools 


THE L. S. STARRETT CO. 

Athol, Massachusetts. 

Gentlemen: Please send me my free copy of 
Starrett Catalog No. 25 “MD.”’ My occupation 
is (please check one): Machinist ( ); Tool- 
maker ( ); Diemaker ( ); Executive ( ). 
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lavatories, lobbies, showrooms, ang 
safety tread stairs. The material jg 
known by the trade name of “Duro. 
mit’”’ and is a concrete, its only aggre. 
gate being synthetic crystals which an 
mixed with cement and water. 


Schauer “Ideal” Speed Lathe 


To meet the demand for a tool in 
which small parts can be held while 
they are being finished or polished, the 
Schauer Machine Company, 903 Broad. 
way, Cincinnati, Ohio, has develope 
the speed lathe shown in the illustra. 
tion. The construction of the lathe 
embodies a two-speed, totally enclosed, 
dust-proof motor, automatic brake, ball 
bearings, extension in motor spindle to 
take extra long rod _ stock, and 4-in 
chuck. High or low speeds are selected 
by means of a speed-control switch in 
the motor base. The current is cut in 
by a slight backward push on the hand 
lever, a forward movement of the lever 
cutting off the current and applying the 
brake simultaneously. 


The brake is of unique design, oper- 
ating against a large-diameter extended 





Schauer ‘Ideal’? Speed Lathe. 


surface of the motor spindle. The brake 
action is positive, but smooth and grad- 
ual, although it will stop the motor in 
three seconds when running in_ high 
speed or one and one-half seconds 4l 
low speed. Means are provided for reg 
ulating the brake pressure and adjust: 
ing for wear of the brake shoe. The 
motor is % h. p., two-speed design 1 
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DEPENDABLE SHAPERS 


Smith & Mills High Speed Crank Shapers 
are made in 16, 20, 25 and 32-inch sizes. 
Single-geared in 12 and 14-inch stroke. 








HE dependability of SMITH & 

MILLS High Speed CRANK 
SHAPERS to improve results and 
increase production has made them 
the choice of production men 
throughout the industry. 
Modern Improvements included in 
the design of these tools, such as‘‘V”’ 
type ram with 55 degree ways, splined 
shafts, heat-treated alloy steel gears, 
speed box shafts mounted on Timken 
Tapered Roller Bearings, Twin Disc 
Clutch and one shot lubrication system 
make SMITH & MILLS High Speed 
CRANK SHAPERS real producers. 

WRITE FOR CATALOG. 


THE SMITH & MILLS CO. 


CINCINNATI, OHIO 
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EFFICIENC Y= DEPENDABILITY 


Both Prime Factors Built in 


POWER PUNCHING 
and SHEARING 


Machinery Made By 


THE LONG & ALLSTATTER CO. 


HAMILTON, OHIO 


A superior and more complete 
line than ever, for perforating 
and cutting off metal in practi- 
cally any size or shape 
STEEL PRESS BRAKES 
ALLIGATOR SHEARS 
POWER PRESSES 





Gate Shear, Medium Size 
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provide 2,700 r. p. m. and 
1,350 r. p. m. on direct cur- 
rent, or 3,400 r. p. m. and 
1,700 r. p. m. on alternating 
current. It is totally en- 
closed, dust proof, and will 
operate continuously without 
overheating. A hollow spin- 
dle within the motor permits 
insertion of 1-in. rod or tube 
stock 9 in. long from the face 
of the chuck, thus making it 
possible to finish 12 to 16-in. 
rods without the necessity of 
an end support. 


Palmgren Universal Vise 


A machine vise with the base and 
body hinged together so that the base 
can be bolted to the table of the ma- 
chine while the body is tilted at an 
angle has been developed by the Chicago 
Tool and Engineering Company, Highty- 
fourth Street and South Chicago Ave- 
nue, Chicago, Ill. The body is held in 
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Palmgren Universal Vise 


position by a special bolt joint, which 
is guaranteed not to slip. The vis 
jaws are hardened and ground, and th 
bolt and screw are of heat-treated alloy 
steel. Graduations are provided so thai 
settings can be duplicated without dif 
ficulty, and extra lugs are provided fo 
bolting down. Every detail of the vis 
has been planned for rigidity and loy 
wear. The vise is suitable for eithe 
production or tool work. 














No. 1 Semi or 
or Full | 
No. 2 Universi 


heavy construction and 

the new design of the No. 1 and No. 
2 Acme Universal Turret Lathes offers 
big machine rigidity with small machine 
ease of control and flexibility. 


—- sturdy, 


STURDY CONSTRUCTION 
and NEW DESIGN 





The new 
bearing feed and speed transmission- 
superior mounted roller bearing spinél 
— splined shafts — hardened and hej 
treated alloy steel gears. 





design features anti-frictingT 
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WRITE FOR NEW BULLETINS Wo 





THE ACME MACHINE TOOL CO., 4955 Spring Grove Ave., Cincimnat, 0. WP 
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Here’s low cost 
grinding for you! 


-_ handy, inexpensive grinder 
will save time on many small 
grinding jobs and pay you big divi- 
dends. It is ideal for removing burrs 
from castings; for grinding mani- 
folds, cutlery, tools, die castings, 
stampings and countless other jobs. 
Extremely accurate. Faster than a 
ng gives a better finish than a 
sc. 


No circular scratches—just a 
smooth, even, flat finish. This Type 
B-2 Porter - Cable Grinder can be 
changed from horizontal to vertical 
in only 3 minutes—two machines at 
the cost of one. Also, a larger type, 
as well as Disc and Spindle Sanders 
and Grinders. 


Send us your rough and finished 
samples and we’ll tell you what pro- 
duction you can obtain. No obliga- 
tion—write now. 


= The Porter-Cable Machine Co. 
Machine Tool Builders for 24 Years 
300 WOLF STREET SYRACUSE, N. Y. 


PORT {i} (ABLE 


GRIN D ERS sere 
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ECCENTRIC 
BUSHINGS 


USED IN 
CONNECTION 
WITH THIS 

KEYSEATER 
















make it adaptable 
to many sizes of 
holes larger than 
the tool's own di- 
ameter. A customer 
does not need a 
keyseating miller 
for every diameter 
of hole to be key- 
seated. A short 
time ago we sup- 
plied a 3” diameter 
tool to be used in 





an 11” hole. The 
Eccentric Bushing 
fills up the surplus 
space. One too ie 
or possibly two or 
three, along with 
Eccentric Bushings, 
will cover your 
range of keyseat- 
ing. 


Ask for Catalog Q 
National Machine Tool Co. 


2271 Spring Grove Avenue 
CINCINNATI, OHIO, U. S.A. 
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PULLMORE 


Industrial Clutch 





is dependable 


ULLING heavy loads—year in and 

year out—-with a minimum number 
of adjustments, is the kind of service 
you get from the PULLMORE Indus- 
trial Clutch, accounting for its use on 
prominent equipment as follows: 


Leading manufacturers of Lathes, 
Laundry Machinery, Drilling and Bor- 
ing Machines, Snow Plows, Milling 
Machines, Testing Machines, Fire 
Fighting Equipment, Grinding Ma- 
chines, Cranes, Rubber Working Ma- 
chinery, and many others. 

You can solve your transmission prob- 
lems with the PULLMORE Clutch. 
Let us show you how. Just send us 
the details of your requirements. 


Be sure you get the PULLMORE 
Catalog—send the coupon 
TODAY! 


Rockford Drilling Machine Co. 


10 Catherine Street 
ROCKFORD ——~ ILLINOIS 





ROCKFORD DRILLING 
MACHINE CO. 


Rockford, Til. 


Send me a copy of the PULLMORE 
Industrial Clutch Catalog. 


ED as ot ee thence s.eu ies re 
A Si Vata oa sale aay Saute 
IE teeth goo oa Cis 4a Sea eee ors 
OS POSES e Se ere Pe ee 
MMS-4 
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Bohnalite Housings for U. §, 


Drills 
Bohnalite housings are now being use 
on the \%, \;, and %-in. portable electri 


drills made by the United States Ble. 
trical Tool Co., 2471 West Sixth st. 
Cincinnati, Ohio. Bohnalite is also he. 
ing used for the housings of the No 
1 and 2 sizes of screw drivers, valy 





U. S. Electrical Drill with Bohnalite Housin 


grinders, and tappers. As this metal is 
a particularly tough alloy, these took 
will stand up better and longer unde 
rough handling and hard service than 
has been possible heretofore. 

The new designs of the %, 4, and 
3g-in. Special U. S. drills permit the 
removal of one side of the handle ani 
housing end in one piece, thus making 
the switch, wiring and commutator more 
easily accessible when servicing is nec 
essary. The brushes also can be more 
quickly removed and replaced. The new 
lines of the handle permit a better grip 
without increased strain, and appret: 
iably increase the appearance. of. the 
tool. 





Machining Wright Engine Parts 
(Continued from page 64) 
pulls the mandrels tightly into their 
bearings. The cutters revolve at 
rate of 63 r. p. m. and remove from 
% to ;3 in. of stock while feeding a 
a rate of 1% in. per minute. A pr 
duction of 61 pieces per hour. is ob 
tained with this equipment. 
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Multiple Units 


From Single Drills 


Designed to fit any type 
of drill press, a U. S. 
Drill Head converts any 
single spindle drill into 
a multiple anit quickly. 


No time wasted making 
adjustments—spindles 
are fixed. Any number 
of holes, fifty if neces- 
sary, can be drilled as 
easily as one. 


We will design a U. S. 
Multiple Drill Head to 
meet your individual re- 
quirements. Tell us your 
needs. Address 


nited States Drill Head Co. 


The U 
1954 Riverside Drive 
Cincinnati, O., U. S.A. 
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Exchange your 
old cutters for 
new ones! 








“Say, Jim, how would you like to ex- 
change these old worn out cutters for 
new ones? You can, by merely hav- 
ing them reclaimed by the National 
Tool Salvage method. Besides getting 
a cutter that is as good as new, you 
can reduce your tool costs 20% to 
60%. You can’t beat that.” 


“No, John, I don’t suppose I can beat 
that, but will they be as good as new 
tools?” 


“Sure they will, Jim. The teeth are 
recut and the clearance restored by 
this method without impairing the 
quality or temper of the steel. Each 
recut tool is guaranteed the same as 
any new tool.” 


Jim was a bit skeptical, but a trial 
convinced him. A trial will also con- 
vince you of the economy of this 
method. Send us a few of your worn 
out cutters. Let us recut them and 
then test the reclaimed cutter on your 
own work. You won’t be disappointed! 











| National Tool @ Salvage Co. } 


Detroit, Mich. 


3840 Beaubien St. 
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PRODUCTO 


READY-MADE 
DIE SETS 





Thousands of leading 
plants select their die 
sets from the 28 differ- 
ent styles and 200 com- 
binations of sizes of 
Producto ‘“‘-READY- 
MADES”—stocked for 
overnight delivery at 
Bridgeport, Conn., and 
Detroit, Mich. 


Producto ‘“‘READY- 
MADE” Die Sets save 
time in the drafting 
room, in the pattern 
shop, and in fact all 
along the line. Each set is carefully in- 
spected before leaving the factory to assure 
you real service. 


Be sure you get a copy of Catalog No. 5. It 
contains 38 pages of valuable information 
for designers and builders of tools. Send 
the coupon today! 


The PRODUCTO MACHINE Co. 


BRIDGEPORT CONNECTICUT 
Branch Factory Stock: 

1900 E. Jefferson Ave., DETROIT, MICHIGAN 

The Producto Machine Co., Bridgeport, Conn. 

Send me a copy of the Producto Catalog No. 5. 


Se ee ee erate i 
Re i Ls 

Ad@arece....-.<- 2 
eee State 
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Cincinnati Miller and Grinder 


Catalog 


The Cincinnati Milling Machine Con. 
pany and Cincinnati Grinders, Ine, 
Cincinnati, Ohio, have co-operated jp 
publishing a 52-page catalog Covering 
the standard lines of machine took 
manufactured by both companies. I. 
lustrations, descriptions and specifica. 
tions of Knee and Column Type, Auto. 
matic and Hydromatic Millers, and Cut. 
ter Grinders are included by the Cin. 
cinnati Milling Machine Company, ani 
similar typography and makeup show 
the Centerless and Centertype Grinder 
built by Cincinnati Grinders, Inc. I 
addition to the descriptions and speci. 
fications in English, this booklet also 
contains French and German dimension 
and descriptions. 





Producto Die Sets 


The Producto Machine Company, 
Housatonic Avenue, Bridgeport, Conn, 
has added eight new styles to the lin 
of die sets manufactured by this firm 
for the mounting of punches and die 
on power presses, dieing machines ani 
high-speed blanking presses. The sets 
are available in either semi-steel or sted! 


castings, or they may be obtained in sp 


chrome-nickel iron mixture having from 
40 to 50 per cent of steel scrap, or it 
the form of hammered steel forgings. 
In Fig. 1 is shown the Style 130 round 
die set, which is useful on power presse 
where the shut height is limited 
where the working surface on the bol 
ster plate is small. The clamping su 
face is finished on the whole circum 
ference of the die shoe, a feature whith 
permits easy clamping in any position 
While ordinarily these sets are fur 
nished with pins having eccentric 
grooves, they can also be supplied with 
pins having spiral grooves at slightly 
additional cost. This die set is manl 
factured in six sizes, the die-workin 
surface diameters ranging from 4 t 
12 inches. 

The Style 146 round die set, Fig. 
meets with ordinary requirements fo 
making round stampings. Dies cal 
easily be mounted on the round pads} 
pins are in the rear, out of the way, 
and support the punch holder. This 


set is made in eight sizes. Square punt 


holders instead of round can be fur 
nished with this set if desired. 
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Ames Amplifying 
Comparator 


An unusually 
rugged and dur- 
able gauge for 
testing parts in 
quantity with 
speed and 
accuracy. 








MUM 2 


It Repeats 
Its 
Readings ! 


Send for Special Bulletin. 


B.C. Ames Co., Waltham, Mass. 


902 Stephenson Building 














DETROIT, MICH. 
IT PAYS 


THE BEST (Strane Do 


YH. P. Type M5 





FLEXIBLE 
SHAFTS 
AND 
MACHINES 
For 
Grinding 
Polishing 
Sanding 
Rotary Filing 
Drilling 
Nut Setting 
Screw Driving 
Wood Filler 
Rubbing, Etc. 


l 8 to 2 H. P. 
WRITE FOR GENERAL CATALOG 


Manufactured by 


N. A. STRAND & CO. 
5001 North Lincoln St. CHICAGO, ILL. 





















Modern Machine Shop 111 


t t | 
5 LE 
FOR THE “TOUGHEST” 
METAL WORKING CONDITIONS 


The RIGHT Oil 
For Machining 
STAINLESS STEEL 


Stuart's 


Tired Ko 
Alloy Steel Cutting Oil 


OR the THREADING, TAP- 
PING and general machining of 
STAINLESS STEELS, the use of 
STUART’S “THRED-KUT” OIL 
will disclose new standards of effici- 
ency in respect to the securing of 
smoother finish and longer life of 
expensive tools. 


STUART’S “THRED-KUT” has 
become the most highly recom- 
mended cutting oil in America for all 
tough work. Order trial drum from 
nearest office and warehouse on basis 
of 100% satisfaction or 100%, credit. 

















































































BOSTON PHILADELPHIA 
























BUFFALO PITTSBURGH 
CLEVELAND ST. LOUIS 
DENVER SAN FRANCISCO 
DETROIT SEATTLE 

LOS ANGELES MONTREAL 


NEW HAVEN TORONTO 


D.A.STUART & CO. 


K+ mir & ©& 


CHICAGO. i 
Warehouses In PrincipalCenters 
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Fig. 1—Style 130 Producto Round Die Set, for use on presses where the shut height is limited, 
Fig. 2—Style 146 Die Set, for making round stampings. 
general type shown, are of the overhanging type to take extra large widths. 
Dieing Machines. i 
Fig 5—Style 177 has an extra large working surface. 

for use on 25 and 50-ton machines. 


are for Henry & Wright 


The Style 147 round die set is similar 
to the Style 146 except that the pins 
are placed on the center line and also 
that it can be used for passing strips 
of metal between the pins, where the 
pins set directly in front of the oper- 
ator. It can be used also with the 
open sides to the operator for cupping, 
piercing, or other similar operations. 
This set is made in eight different 
sizes. Overhanging die sets are made 
in Styles 141 and 149, which vary only 
in the thickness of the punch and die 
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Fig. 3—Styles 141 and 149, of the 
Fig. 4—These sets 
Style 176 is made in 6 and 9-in. widths 
Fig. 6—Style 178 is a universal type 















holders. <A set is illustrated in Fig. 3 
It has been designed to take metal of 
extra width and is known as an ove 
hang set because of the longer dimet 
sion from the front to the rear as comk 
pared with the distance from left % 
right. 

In Figs. 4, 5 and 6 are shown sta 
ard die sets for use on Henry & Wright 
dieing machines. These sets have beet 
so designed that they can be passed 
between the guide rods of the machine 
without removing the head. Other types 








ALTO Tapping Machines 
are built in three sizes 
for all requirements. 










The No. 1 ALTO 
Motor Driven Tapping Machine 


is a small, compact, high- 
speed tapping unit for small 
tapping up to 3/16” in brass 
and 1%” in steel. The speedy 
three times as fast 





reverse 
as the forward speed —-as- 
sures_increased production, 


Write for Bulletins’! * 
. CO., 1648-52 Wolfram St., Chicago, Ill. 





THE 
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BROACH for 
Accuracy — Economy! 


ilies a Let us show 
> s you how to fin- 

; | ish more holes 

; —more accu- 

rately — and 
at less cost. 


The 
American 
2-Ton 
Hydraulic 
Press 


is recommended 
for broaching con- 
necting rods and 
work that comes 
within the 2-ton 
range. We manu- 
facture presses 
from 2 tons to 
150 tons pressure, 
also all types of 
broaching tools. 


AMERICAN BROACH & MACHINE CO. 
ANN ARBOR, MICHIGAN 

















DETROIT avtomarre 
DRILLING MACHINE 


Thisefficient 
production 
machine will 
drillthework @Jé 
asfastas the @@ 

operator can ‘ 
load the fix- 
tures. A pull 
of the lever 
locks or unlocks 
the fixtures in- 
stantly. Capacity 
No. 60 to 3%” 
drills. If you are 
looking for speed, 
accuracy, simplic- 
ity and low cost 
operation, trv 


the DETROIT. 


Write for 
descriptive 
circular. 


DETROIT MACHINE TOOL CO. 


5055 Woodward Ave., Detroit, Mich. 









‘ 
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THE RAHN-LARMON CO. 










A lathe for large or small swing work, ready at all times. 
rigging up. Takes different distances between centers. 
Belt driven or with nine speed all geared motor driven head. ‘Tell us what your 
requirements are and let us quote you. 

2935 Spring Grove Ave., Cincinnati, Ohio 





Made in 
Sizes 
16/32” 
18/36” 


or 
20/40” 


Rahn-Larmon 18/36’ Extension Bed Gap Lathe 


Requires no extra 
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INDICATOR 





two sizes of 
2% in. diam. 


Available in 
face—2 in. and 


ence advanced type of Dial Gage is 


made in a Gage making shop, to the 


finest of gage standards. Unit construc- 
tion with the fewest number of parts, all 
enclosed in dust proof cover. Sturdiness 
that stands hardest shop. Supremely ac- 
curate because new method of cutting 
gears and rack makes this possible. Avail- 
able in two sizes, 2-in. and 214-in. in a full 
range of graduations. Write for booklet. 


STANDARD GAGE CO., Inc. 


=a Poughkeepsie, New York |ili!iiit 
= The Standard Gage Co., 2 
= Poughkeepsie, N. Y. 3 
= I would be interested in receiving copy = 
= of your catalog covering your “STAND- 3 
= ARD” Dial Indicator. a 
= Name... Title 
ll SRE Tere ce eat ise 
= 
z= IE ONT aire oi a te wg GM Sie 

= 


eee 
qi nm 


SMU 
2 
? 
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is 


LUNLULLI RUHL 





STANDARD DIAL = 
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are also manufactured for providing 
extra large working surfaces, although 
with these types it is necessary to re. 
move the head of the machine to mount 
the complete set on the bolster. 

The Style 176 die set illustrated jp 
Fig. 4 has two guide pins in the rear, 
and the distance between the pins has 
been gauged to allow the set to slide in 
on the bolster plate of the machine and 
between the guide rods without inter. 
ference. It is made in widths of 6 and 
9 inches. The Style 177 die set has 
two pins on diagonal corners and is 
made for 25 and 50-ton machines. It 
allows for a large working surface and 
at the same time provides for easy 
mounting between the guide rods. It 
is made in 9% and 16-in. widths. Style 
178 has four pins and is also made for 
25 and 650-ton machines. The eight 
styles include a large range of sizes. 


Back Shop Work 
(Continued from page 26) 
by which it is also adjusted to fit the 
size of pipe in process. A screw with 
a 6-in. hand wheel, located in the cen- 
ter of ‘the top block, provides means 
for clamping the work in position. 
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Western Serew-Products Co, 


Screw Machine Products 
Hex. Head Cap Screws 


SET SCREWS CASTLE NUTS 


IO | 
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19-31 St. George St., St. Louis, U.S.A. 
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Adjustable Hollow-Mill 
High-Speed Blades 





All blades adjusted to size 
by graduated collar and 
clamped instantly with ring 
lever. Shanks removable for 
different sizes. 


OGDEN R. ADAMS 
407 Cutler Bldg., Rochester, N.Y. 
































SPEED REDUCERS 





1/16 H.P. up to 200 H.P. Any ratio you 
desire in standard size units. 
Send for Catalog. 


We also manufacture a complete 
line of industrial gears. 


The HORSBURGH & SCOTT Co. 


5110 Hamilton Ave. Cleveland, Ohio 
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DYKON GAGES 





\Y 
Koebel-Wagner 
DIAMONDS! 


KOEBEL-WAGNER Diamonds are pro- 
tected by the Dykon Gage against unin- 


tentional abuse. This is a small KOE- 
BEL-WAGNER Device which indicates 
almost automatically when a diamond 
is worn to its lowest level and requires 
resetting. 


KOEBEL-WAGNER Diamonds are also 
protected by a Safety-mounting against 
loss. This mounting prevents the stone 
being torn loose by the action of the 
grinding wheel. 

Thousands of these diamonds are used 
daily throughout the manufacturing in- 
dustry to keep precision grinding wheels 
smooth and true. They will cut your 
grinding costs and give your grinding 
wheels longer life. Let us show you 
how—send the coupon TODAY! 


Koebel-Wagner Diamond Corp. 
144 ORANGE ST. NEWARK, N. J. 


1200 Oakman Blvd., Detroit, Mich. 
310 Citizens Bldg., 850 Euclid Ave., 
Cleveland, Ohio 
New York, Indianapolis, Chicago, 
San Francisco 





Koebel-Wagner Diamond Corp. 
144 Orange St., Newark, N. J. 


How can I cut my grinding costs 
by using K-W Diamonds? 


IN a5 05g 5-4. 68 vid wine Cie SAS. Veg ee ees 
| Sere Pro Merc ner 
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Check For Information Wanted 


If you are interested in prices or information on any of the equipment listed, check the iten, 
write your name, firm name, title and address on the margin, tear out the page and send it 


Modern Machine Shop, 128 Opera Place, Cincinnati, 


with the information desired. 


Abrasive Discs 
Abrasive Polishing Grains 
Arbors 

Babbitt Metal 

Balancing Machines 
Balancing Ways 

Bearings, Ball or Roller 
Bearings, Die-cast 
Bearings, Bronze & Bab’t 
Belting, Leather 

Belt Dressing 

Bench. Legs 

Benches 

Bending Machines 

Blue Printing Machinery 
Bolt and Nut Machinery 
Bolts and Nuts 

Bolts, Stripper 

Boring Bars 

Boring Mills, Vertical 
Boring Mills, Horizontal 
Boring Heads 

Boring Tools 

Broaches 

Broaching Machines 
Bushings, Jig 

Bushings, Bearing 
Cabinets, Steel, Shop 
Calipers 

Centering Machines 
Centers, Lathe 

Chains, Sprocket 
Chamfering Machines 
Chucking Machines 
Chucks, Air-Operated 
Chucks, Quick-Changing 
hucks, Collet 

hucks, Drill and Tap 
hucks, Lathe and Planer 
lamps, Machinists’ 
lutches, Friction 

ollars, Spacing 
ompounds, Carbonizing 
ompounds, Cutting 
ompressors, Air and Gas 
Contract Work 
Counterbores 

Countersinks 

Couplings, Flexible 
Cutters, Gear 

Cutters, Keyseating 
Cutters, Milling 
Cutting-Off Machines 
Cutting-Off Tools 

Dies, Self-Opening 

Dies, Threading 

Die Sets 

Die Shoes 

Dividing Heads 

Dogs, Lathe 

Dowel Pins 

Dressers, Grinding Wheel 
{] Drill Holders 

[] Drilling Machines, 
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Bench 


Ohio. 


Drilling Machines, Sensitive 
Drilling Machine Heads 
Drilling Mach., Automatic 
Drilling Machines, Gang 
Drilling Mach., Heavy Duty 
Drilling Machines, Multiple 
Drilling Machines, Radial 
Drills, Center 

Drills, Portable Electric 
Drills, Portable Pneumatic 
Drills, Ratchet 

Drills, Twist and Flat 
Files and Rasps 

Filing Machines 

Forging Machinery 
Furnaces, Forging 
Furnaces, Heat Treating 
Furniture, Machine Shop 
jauge we 

Gauges, 
Gauges, 
Gauges, Snap 

Gauges, Thread 

Gear Blanks, Composition 
Gear-Cutting Machinery 
Gears, Cast or Cut 
Grinding Mach., Cylindrical 
Grinding Vachines, Univ. 
Grinding Maciines, Cutter 
Grinding Machines, Drill 
Grinding Machines, Internal 
Grinding Machines, Portable 
Grinding Machines, Surface 
Grinding Wheels 

Grinding Wheel Stands 
Hammers, Pneumatic 
Hobbing Machines . 
Hobs, Gear 

Hoists, Chain or Electric 
Indicators, Speed or Test 
Jacks, Planer 

Keyseating Machinery 
Lapping Machines 

Lathes, Engine 

Lathes, Turret 

Lathes, Automatic 

Lathes, Bench 

Lathes, Gap 

Lathes, Polishing 

Lathe Dogs 

Lubricants 

Mandrels, Expanding 
Mandrels, Solid 
Micrometers 

Milling Machines, Automatic 
Milling Machines, Bench 
Milling Machines, Horizontal 
Milling Machines, Vertical 
Milling Attachments 

Milling Tools 

Oil-Grooving Machines 

Oil Stones 

Oils 

Ovens, Industrial 


ol and Ring 
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We will see that you are supplig 


Parallels 

Pipe-Cut’g & Th’d’g Mach’ 
Pipe Tools 

Planers 

Arcata ~ a Machs, 
Presses, A 

Presses, seine 

Pulleys, Metal or Wood 
Pumps, Lubricant or (jj 
Punches, Hand 
Punches, Power 

Punch Holders 

Racks, Cut 

Reamer Holders 
Reamers, Adjustable 
Reamers, Solid 

Riveting Machines 
Rules, Steel and Wood 
Rust Preventatives 
Saws, Metal 

Saw Frames and Blades 
Sawing Machines, Power 
Saws, Band 

Saws, Milling 

Scales, Machinists’ 
Screw Machines, Automatic 
Screw Machines, Hand 
Screws, Cap, Set or Mach 
Screws, Hardened Drive 
OQ) Screws, Self-Tapping 

CL] Shafting 

Shafts, Flexible 

QO) Shapers 

Shears, Hand or Power 
Sleeves, Drill 

Springs, Pressure Pad 
Squares 

Stamps, Steel 

Stands, Shop, Portable 
(1 Tap Holders 

oO Tapes, Measuring 


UWOOOOOOOOOOoOoDoooooo00000000n00 
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(] Taps, Collapsible 

(J Testing Mach’y, Hardness 

(] Thread-Cutting Tools 
Threading Machines 
Thread Mill. & Roll. Mach'y 
Tool Bits 


OJ Trucks, Hand, Lift, Power 
(J Turrets, Tool Post 
O) Valves, Air Control 

(] Vises, Bench or Machine 
0 Welding Equip. & Supplies 
) Welding Machines, Electric 
C] Wrenches, Pine” Forged 
(] Wrenches, 

() Wrenches, Ratchet 

(J Wrenches, Tap 





ROCKFORD 
HY-DRAULIC 


CONSIDER 
These FACTS! 


— Rockford Hy-Draulic Shaper- 
Planer is as accurate and easily 
set up as any planer, as convenient 
to operate as any Shaper. It is 
more productive than either, on work 
within its capacity, because it has 
a powerful hydraulic table-drive, ad- 
justable instantly and exactly to 
maximum cutting speed for the 
metal being machined—twenty inde- 
pendent hydraulically operated feeds 
—quick return of three times cutting 
speed—and tools stand up 60% and 
80% longer on the Rockford Hy- 
Draulic Shaper-Planer than they do 
on machines having rigidly con- 
nected mechanical drives. 


Purchasing a Rockford Hy-Draulic 
Shaper-Planer is a* highly profitable 
investment for tool and die shops, 
railroad shops, in fact for any shop 
having work that taxes the capacity 
of large Shapers or ties up the time 
of planers which can be used to 
better advantage on larger work. 
Specifications, features of construc- 
tion and their advantages are de- 
scribed in detail in a new folder— 
write for your copy today. 


ROCKFORD MACHINE 
TOOL COMPANY 
2414 Kishwaukee St. 


ROCKFORD, ILLINOIS, U.S.A. 





Proper lubrication and cooling are essen- 
tial for accurate threading—they have a 
direct bearing on the results you obtain. 
ACMELENE, the new, scientific thread- 
ing oil, has proven its value on threading 
jobs in thousands of shops. A trial order 
will prove its value in your shop, too. 
Order a drum TODAY and start to cut 


your threading costs to a minimum. 


THE ACME REFINING CO. 
CLEVELAND - DETROIT 
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For Your Catalog Library 


Check any of these useful publications that you want, write your name, firm name, title, and 
address on the margin, then tear out the page and send to Modern Machine Shop, 128 
Place, Cincinnati, Ohio. They will be forwarded to you promptly without cost or obligation 

Please restrict your list to not more than ten. 


Abrasive Grinding Wheels: The types of wheels, with 
recommended grades and grains, which should be used for 
each of the various kinds of grinds are discussed in a 
booklet which will be sent free to mechanical execu- 
tives by the Abrasive Company. Philadelphia, Pa. 

Acmelene, The Scientific Threading Oil: The advan- 
tages of using Acmelene, which is an oil that has been 
developed especially for use in cutting threads, are dis- 
cussed in a folder that can be obtained without charge 
from The Acme Refining Co., West 56th St., Cleve- 
land, Ohio. 

Hollow-Milling: How production can be increased and 
costs lowered by the use of adjustable hollow-mills with 
high speed blades and interchangeable shanks is told 
in a bulletin that has been issued by Ogden R. Adams, 
407 Cutler Bldg., Rochester, N. Y. Copy free upon 
request. 

Aetna Thrust Ball Bearings: Catalog No. 8, pub- 
lished by the Aetna Ball Bearing Mantg. Co, 4610 
Schubert Ave., Chicago, Ill., contains complete descrip- 
tions and illustrations of the thrust ball retainers made 
by this firm. Copy free upon request. 

High Speed Tapping: The various types of Alto Motor- 
Driven, High Speed, Self-Contained Tapping Machines 
are described and illustrated in a series of folders 
that have been issued by The Alto Manufacturing Co., 
1648-52 Wolfram St., Chicago, Ill, Free upon request. 

Broaching By Modern Methods: Equipment and tools 
for finishing round, square or irregular-shaped holes and 
surfaces by broaching are described and illustrated in a 
bookiet that is issued free by the American Broach & 
Machine Co., Ann Arbor, Michigan. 

Ames Dial Gages: The latest types of dial gages for 
inspection purposes are described in the Ames No, 55 
Bulletin, which will be sent free to any machine shop 
executive. Address B. C, Ames Co., Waltham, 

Seraping By Power: Bearing surfaces can now be 
scraped with a power scraper that is quicker and easier 
than the old-fashioned hand method. The tool is de- 
scribed in a folder that is issued by Anderson Bros. 
Mfg. Co., 1926 Kishwaukee St., Rockford, Ill. Sent 
free on request. 

Steel Furniture for the Shop: The complete line of 
steel furniture made by the Angle Steel Stool Co., Plain- 
well, Michigan, including steel stools and chairs, steel 
foremen’s desks, lockers, tables, tool stands, machine 
tenders, shop boxes and pans, iron bar racks, t » 
bench legs, and bench drawers, is described and illus- 
trated in Catalog ‘‘C,”’ which is issued free to machine 
shop executives. 

Machine Shop Accessories: Catalog B-27, issued by the 
Armstrong Bros. Tool Co., 328 N. Francisco Ave., Chi- 
cago, Ill., describes the line of tool holders, boring tools, 
wrenches, pipe tools, ratchet drills, lathe dogs, and other 
tools manufactured by this company. 

Hobs and Milling Cutters: A complete line of milling 
cutters and hobs for cutting all kinds of gears, splines, 
sprockets and other forms is described in Catalog G, 
issued by the Barber-Colman Company, Rockford, Il. 
Descriptions and illustrations of the Barber-Colman hob- 
bing machine and hob-sharpening machines are included. 
Sent free on request. 

All-Geared Drilling and Tapping Machines: A catalog 
describing in detail the various types of all-geared, self- 
oiling, drilling and tapping machines made by the Barnes 
Drill Co., 801-851 Chestnut Street, Rockford, [ll., will 
be sent free upon request. 

Modern Drilling Equipment: Circulars describing the 
various types and sizes of Barnes upright drills, multi- 
ple drills and horizontal drilling machines made by this 
company have been issued by the W. F. & John Barnes 
Co., Rockford, Ill. 

Bath Ground Taps and Thread Gages: Threads that 


are perfect both as to form and size can be cut with 
taps that are generated by grinding. Bath ground tape 


‘and ground thread gages are described in a Catalog 


that can be obtained without charge by addressing Joby 
Bath & Co., Worcester, Mass. 

Automatic Oiled Die Sets: The automatic oiled dy 
sets, die shoes, punch holders, leader pins, bolster plate 
bushings, and other standard die parts made by the E 
A. Baumbach Manfg. Co., 1806 S. Kilbourn Are, 
Chicago, Ill., are described in Catalog No. 5, which 
has been issued by that company. Sent free upon 


request. 
“C-V” Chrome Vanadium Wrenches: A complete lin 
of wrenches made of Chrome Vanadium steel cally 
unbreakable—is described in a booklet that has beep 
issued by the Bonney Forge & Tool Works, Allentown, 
Pa. Copy free upon request. 

Bradford Precision Lathes: Precision Lathes for th 
tool room and for general manufacturing purposes, all- 
geared and cone types, belt or motor driven, are de 
scribed and illustrated in a catalog that is issued by 
The Bradford Machine Tool Co., 657-671 Evans St, 
Cincinnati, Ohio. The catalog also includes description 
of taper, relieving, turret and other lathe attachments, 
Sent free upon request. 

How To Sharpen Staggered Tooth Cutters, Helical Mill. 
ing Cutters, and Two-Lipped End Mills: A series of 
pamphlets on these subjects can be obtained without 
charge by addressing the Brown & Sharpe Mfg. (Co, 
Providence, R. I. 

Sheet Metal Problems: The use of the nibbling 
machine for cutting sheet metal stock is discussed in 4 
booklet which can be had without charge by addressing 
Andrew C. Campbell, Inc., Bridgeport, Conn. 

High Speed Drill Presses: A complete line of drill 
presses that can be run at high speeds with complete 
safety is described in catalog number 50, issued by th 
Canedy-Otto Manufacturing Company, Chicago Heights, 
Ill. This catalog also contains descriptions of othe 
equipment manufactured by this concern. Sent fre 
upon request. 

Gears Of All Kinds are described and illustrated, 
with specifications, in Catalog 90, which has been issued 
by the Chicago Gear Works, 105-9 S. Jefferson St, 
Chicago, Il. 

Boring Tool With Micrometer Adjustment: A circular 
describing and illustrating the Palmgren Off-Set Boring 
Tool, which is adaptable for either tool or production 
work, can be had by addressing the Chicago Tool and 
Engineering Co., 84th St. and So. Chicago Ave., Chi- 
cago, Iil. 

Bridgeblit Production Chair: How the Bridgebilt Pr- 
duction Chair will prevent fatigue and increase produe- 
tion is told in a booklet that has been issued by The 
Chicago Wire Chair Co., 614 N. LaSalle St., Chicago, 
Ill. Copy free upon request. 

Grinding the Centerfess Way: The advantages of the 
centerless grinding method is discussed in a booklet 
which also describes the centerless grinding machines 
made by Cincinnati Grinders, Inc., Cincinnati, Obio. 
The illustrations show various types of jobs in process, 
and full data is included. Copy free upon request. 

Cincinnati Hydromatics With Locked Hydraulic Feed is 
the title of a book that describes in detail the new 
type of automatic milling machine with hydraulic feed 
which has been developed by The Cincinnati Milling Ma 
chine Co., Oakley, Cincinnati, Ohio. Copy free to aly 
machine shop executive. 

Handbook For Drillers: The Cleveland Twist Drill Co., 
1242 E. Forty-ninth St., Cleveland, Ohio, has pub! 

a book in which the various parts of the twist drill ar 
described, and which tells how to grind a drill correctly. 
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Handiest 
Machine 
in the 

Shop...” 


Production men 
say this of the 
RHODE S 
“Convertible” 
Horizontal Shaper and Vertical Slotter be- 
cause it provides a better means of handling 
a great number of small jo¥s ordinarily 
assigned to larger machines. Moreover, it 
is a precision tool designed to produce ac- 
curate results. 

The RHODES “Convertible” will prove 
just as handy in your _—~ Investigate its 
possibilities TODAY ! 


Write for a Bulletin! 


THE RHODES MFG. CO. 


WALTHAM MASS. 





Fight Fatigue 


WITH THIS 


New Bridgebilt 


Production Chair 


Fatigue is your greatest enemy —it wears 
out your workers and slows up production. 
But, you can prevent fatigue with this New 
BRIDGEBILT Production CHAIR. Try 
one in your shop —watch how the operator 
retains his energy throughout the day. 
We'll send you one on trial. Just mail the 
coupon—there’s no obligation. 


THE CHICAGO WIRE CHAIR CO. 

614 N. LaSalle St. Chicago, Ill. 

The Chicago Wire Chair Co., Chicago, Ill. 

O Send me a BRIDGEBILT Production 
Chair (18” to 30” high.) 


0 Send me a BRIDGEBILT Stool 
(18”—24” or 24”’—30” High). 
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SHEET METAL and WOOD PRODUCTS 


We Are Designers and Manufacturers 


Have you sheet metal and wood products to 
be manufactured? We are prepared to give 
you the benefit of our long experience in any 
of your sheet metal or wood working prob- 
lems. We have facilities for drawing, stamp- 
ing, brazing, spot welding, mill work of all 
kinds; paint, varnish an lacquer finishes. 
Send us blue print and let us submit a quo- 
tation. We can save you money. 


J.W. MILLER CO., Rockford, III. 








GEARS 


In Stock... 
Immediate Delivery 
Gears, speed reducers, 
sprockets, thrust bearings, 
flexible couplings, pulleys, 
etc. A complete line is car- 
ried in our Chicago stock. 
Can also quote on special 
gears ofany kind Send us 
your blue prints and in- 
Write for Catalog 80 quiries. 


CHICAGO GEAR WORKS 
769-773 W. Jackson Blvd. Chicago, Ill. 

















forgings. 


FERRACUTE PRESSES 


for cutting, forming, drawing, punching, coining 
and embossing SHEET METALS. 

The geared, straight column press shown is a stiff 
machine, particularly adapted for trimming drop 
The side punch enables the press to do 
double duty. 


PRESSES FOR ALL PURPOSES 
FERRACUTE MACHINE CO., Bridgeton, N. J. 
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The troubles that result from incorrect grinding are de- 
scribed and illustrated apd several chapters are devoted 
to the subjects of speeds, feeds, materials, cutting com- 
pounds, and so on. Sent free upon request. 

Columbia Superior Shapers: Bulletin No. 17, issued 
by The Columbia Machine Tool Co., Hamilton, Ohio, 
describes and illustrates the line of heavy duty shapers 
made by this firm. Copy free upon request. 

Columbia Tool Steel Handbook: A book containing 
valuable information concerning the making of tools, 
heat treating, uses of hardness testing instruments, 
uses of the quenching bath, drawing bath, and other 
heat treating equipment, and together with tables and 
other useful information can be obtained without charge 
by addressing the Columbia Tool Steel Co., 550 E. 
14th St., Chicago Heights, Il. 

Broaching for Profit: A combination round and spline 
broach which broaches the drilled hole to size, cuts the 
splines, and removes the burrs in one operation is 
described in a circular which will be sent free by The 
Connecticut Broach & Machine Co.. New London, Conn. 

Die Makers’ Supplies: A complete line of die sets, 
leader pins, bushings, and other die makers’ supplies 
are described in a book that is issued by the Danly 
Machine Specialties, Inc., 2104 South 52nd Avenue, 
Chicago, Ill. Sent free upon request. 

Make Better Dies: Better work can be produced, and 
in less time, if the die can be held in the most 
convenient position. A universal die-holding stand 
which can be quickly adjusted to hold a die at any 
height or angle is described in a catalog which can be 
obtained by addressing Davenport Locomotive & Mfg. 
Corpn., Dept. M, Davenport, Iowa. 

Davis Keyseaters: Recent developments in keyseating 
methods are discussed in a bulletin that also describes 
the keyseaters made by the Davis Keyseater Company, 
250 Mill St., Rochester, N. Y. Copy free upon request. 

Grinding Wheei Dressers: All of the different types of 

grinding wheel dressers made by the Desmond-Stephan 
Mfg. Co., Urbana, Ohio, including Desmond-Huntington, 
Desmond-Sherman, Zig-Zag, Diamo-Carbo, and diamond 
dressers, are described and illustrated in a catalog that 
has been published by the firm mentioned. Free upon 
request. 
Quantity Drilling: A semi-automatic multiple spindle 
drilling machine which is designed to produce the 
maximum of drilled holes in medium or small parts, is 
described in a pamphlet that is published by the Detroit 
Machine Tool Co., 5055 Woodward Ave., Detroit, Michi- 
gan. Sent free upon request. 

Precision Grinding: A booklet which describes and 
illustrates the most modern methods of performing 
all xinds of precision grinding operations, showing how 
the Dumore grinder can be applied to various kinds of 
machine tools, has been published by The Dumore Com- 
pany, Racine, Wis. Copy free upon request. 

Interchangeable High Production Tools: Catalog No. 28, 
issued free by the Eclipse Counterbore Co., 7410 St. 
Aubin St., Detroit, Mich., describes and illustrates 
the interchangeable counterbores, spot facers, end form 
cutters, and other end cutting tools made by this firm. 

Precision Measuring Instruments: The latest types 
and models of dial indicators, thread lead test gages, 
pitch gages, thickness gages, dial comparators, and 
other precision measuring instruments marketed by the 
Federal Products Corporation, Providence, R. {., are 
described and illustrated in a book that will be sent 
free upon application to this firm. 

Gear Tooth Shapes: A study of the fundamental 
principle of involute gearing and treatise on the de- 
velopment of the standard tooth form are contained in 
“Gear Tooth Shapes,’ published by The Fellows Gear 
Shaper Co., 78 River St., Springfield, Vt. Copy free 
upon request. 

Questions To Ask Before Buying a Jig-Boring Machine: 
A list of the fine points to look for in a jig-boring 
machine, with descriptions and illustrations of the 
working parts of the- Swiss Jig Borer, can be obtained 
free by addressing The R. Y. Ferner Co., 1511 K St., 
N. W., Washington, D. C. 

Production of Metal Stampings: The Ferracute Machine 
Co., Bridgeton, N. J., is publishing a booklet which de- 
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scribes and illustrates the most modern equipment ty 
the production of metal stampings. Copy free upg 
Tequest. 

Silent, Self-Lubricating Gears for use in all kinds yf 
machines are described in a booklet that can be had 
upon application to Fibroc Insulation Company, yj). 
paraiso, Indiana. 

Formica Silent Composition Gears: A booklet telling 
about the uses and advantages of Formica Silent Sho 
Absorbing Gears, and containing a considerable amo 
of valuable data with rules and tables for laying ou, 
cutting and using gears. Sent free by Formica Insuj. 
tion Co., 4632 Spring Grove Avenue, Cincinnati, ghio 

Fosdick Drills: This publication gives details as to th 
design and construction of Fosdick Radial, Upright, an 
Sensitive Drills. Published by the Fosdick Machine Too 
Co., Cincinnati, Ohio. 

*‘Non-Clog’”’ Coolant Pumps are described and illw. 
trated in a booklet which has been issued by th 
Fulfio Specialties Co., Blanchester, Ohio. Copy fre 
upon request. 

Modern Grinding Equipment: The complete line 
universal tool and cutter grinders, surface grinders, drijj 
grinders, tap grinders, and other grinding machines maw 
by the Gallmeyer & Livingston Co., 336 Straight St., § 
W., Grand Rapids, Michigan, is described in a series of 
bulletins that have been issued by this firm. Free upo 
request, 

Flat Surface Grinding: Automatic, semi-automatic, 
and single-purpose machines for performing all kinds of 
grinding operations on flat surfaces are described ani 
illustrated in a book that has been issued by the Gari. 
ner Machine Company, Beloit, Wis. Copy free up 
application. 

Adjustable Blade Cutters: Hollow mills, facing tools, 
face mills, milling cutters and other production tools with 
adjustable, interchangeable blades are described and illw- 
trated in a booklet that is issued free by the Genes 
Manufacturing Co., 141 N. Water St., Rochester, N. Y, 

Swiss Files: The complete line of Grobet Swiss Fils 
for use in die and tool work or for other fine work 
is described and illustrated in Catalog ‘‘K,”’ published by 
the Grobet File Corporation of America, 3 Park Place, 
New York, N. Y. Copy free upon request. 

Drilling and Grinding Electrically: Catalog M, shov- 
ing and describing a variety of modern electric portable 
drills, grinders, and other tools, including floor grinders 
and buffers, has been issued by The Hisey-Wolf Machine 
Co.. Colerain and Marshall Sts., Cincinnati, Ohio. 

Speed Reducers: A catalog of speed reducers up td 
200 h.p. and built to deliver any ratio desired {n 
standard size units can be obtained by addressing Th 
Horsburgh & Scott Co., 5110 Hamilton Ave., Cleveland, 
Ohio. Give firm name. 

“Houghton’s Refrigerant Base’? and ‘‘Hocut’—metal 
cutting oils manufactured by E. F. Houghton & (0, 
Philadelphia, Penna., are fully discussed, together with 
their outstanding properties, in two booklets which can 
be obtained without charge by addressing this firm. 

Internal Grinding Equipment: The latest equipment 
for grinding holes of all sizes, from small wrist plo 
holes to the holes in locomotive cylinders, is described 
and illustrated in a booklet that will be sent free by 
the Hutto Engineering Co., Inc., 542 Lycaste Ave, 
Detroit, Michigan. 

“Excel” Precision Filing and Sawing Machine: A 
filing and sawing machine for use in producing temp- 
lets, dies and other irregular-shaped parts is described 
and illustrated in a booklet which is issued free by the 
Index Machinery Corporatzen, 49 Central Ave., Cincla- 


nati, Ohio. 

“Do It Electrically’: The complete line of ‘Thor’ 
universal electric tools, including tools for drilling, 
reaming, screw-driving, tapping, nut-setting, grinding, 
and for performing other operations is described in Cats- 
log No. 17, issued free by the Independent Pneumatic 
Tool Co., 236 S. Jefferson St., Chicago, Ill. 

Special Mil-Waukee-Mils of Standard Units: A milling 
machine of which the base, heads, columns, and 0 
parts are built in standard units, thus enabling the ust 
to order a machine that will be especially adapted for his 
job, ig described and illustrated in Catalog No. 36, i 
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- WHS 
Speed Reducers 







Standard 
Units 
Shipped 


From 


Ratios of 
Reduction, 
5-1 to 
2500 - 1 


Send For Catalog 


Winfield H. Smith, Inc. 


30 EATON ST. 
SPRINGVILLE, ERIE CO., NEW YORK 
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CLARITE HIGH SPEED STEEL 
OILDIE NON-SHRINKING 
COLUMBIA SPECIAL carRBoNn 


TOOL STEEL 


COLUMBIA EXTRA, etc 


Gob thot Leal. 


COLUMBIA TOOL STEEL COMPANY 
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It’s the “‘hang’’ of a 
Maydole that makes 
the difference 


OST hammers LOOK alike. 

But take a Maydole in your 
hand, heft it, swing it, test its re- 
markable ‘‘hang’’— you'll know in- 
stantly why it is the choice of good 
machinists. It’s built to fit your 
grip and swing. 
You get the most hammer for your 
money in a Maydole — your dealer 
has the style and weight you like. 


— ee 


Please send me a free copy of Pocket Hand- 
ok 23 ‘“*P”’ containing handy information 
and many useful tables. 


ae 
ae ere : 
ES ee State 


Ma ydole 


Hammers 


The David Maydole Hammer Co. Norwich NY. 
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sued by the Kearney & Trecker Corporation, Milwaukee, 
Wis. Free to machine shop executives. 

Koehel-Wagner Diamonds for Wheel Dressing: The 
Koebel-Wagner method of mounting diamonds and the 
use of the ‘“‘Dykon’’ gage are discussed in a bulletin 
issued by the Koebel-Waguer Corporation, 144 Orange 
St., Newark, N. J. Free upon request. 

Drill Around Corners: Holes can be drilled in close 
quarters by the use of the Koza Right Angle Drill. Can 
also be usea for keywaying or countersinking. A de- 
scriptive pamphlet can be had by addressing Chas. A. 
Koza, 464 Augustine St., Rochester, N. Y. 

Lathe Dogs and C Clamps are described and illustrated 
in Catalog No. 80, issued by the W. G. LeCount Tool 
Works, South Norwalk, Conn. Copy free upon request. 

Air-Operated Work-Holding Devices: A booklet show- 
ing how air-operated chucks and devices of various 
kinds can be applied to different kinds of machines to 
save time and labor has been issued by The Logans- 
port Machine Co.. Logansport, Ind. 

Punching and Shearing Operations: A complete line of 
machines for perforating and cutting metal in practical- 
ly any size and shape is described and illustrated in a 
booklet which has been issued by The Long & Allistatter 
Co., Hamilton, Ohio. Copy free upon request. 

Rapid-Reading Misrometer: A new type of rapid- 
reading micrometer, designed to show the reading in nu- 
merals, is described in Catalog No. 5, issued by The 
Lufkin Rule Co., Saginaw, Michigan. The catalog also 
contains descriptions of the micrometers, calipers, gauges, 
scales, squares, bevel protractors, and other tools made 
by this company. Free upon request. 

Finish Irregular Surfaces the Modern Way: Irregu- 
lar surfaces in dies, patterns, tools and other parts 
where the use of a file is difficult and laborious can 
now be finished quickly and neatly by the use of the 
Kipp Air Grinder. Catalog and prices upon request. 
Address Madison-Kipp Corporation, 219 Waubesa S&t., 
Madison, Wis. 

“A Captain of Industry:’’ Pocket Handbook 23-P, is- 
sued by The David Maydole Hammer Co., Norwich, N. ¥., 
tells how David Maydole came to make what he con- 
sidered the best hammer in the world, and also includes 
descriptions of the various types of Maydole hammers. 
Several useful tables are included. Copy free upon 
request. 

Time Saving Machine Equipment: How machining time 
can be reduced to the minimum by the use of Wizard 
chucks, collets and tap holders, turret tool posts, self- 
centering steadyrests, and other McCrosky equipment is 
told in a book that is issued by the McCrosky Tool Cor- 
poration, Meadville, Penna. Will be sent without charge. 

Hi-Production Counterbores: A counterbore of simple 
yet highly efficient construction, with positive drive, 
rigidity, and a number of other features is described 
in a circular which will be sent free upon request. 
Address Morse Counterbore & Tool Co., 12281 Turner 
Ave., Detroit, Mich. 

Automatic Tapping and Threading Tools of the latest 
types and designs are illustrated and described in 
Catalog No. 25, which has been issued by the Murehey 
Machine & Tool Co., 951 Porter St., Detroit, Mich. 
Copy free upon request. 

Nateo Drilling, Tapping, and Boring Equipment is the 
title of a publication that has been issued by The 
National Automatic Tool Co., Richmond, Ind. The book 
gives details as to construction and uses of ‘‘Natco’’ 
multiple drilling and tapping machines. 

Milling Internal Keyways: A simple method of mill- 
{ng keyways in gears, wheel hubs, and other similar 
parts with the aid of a drill press and a special tool 1s 
explained in a bookiet that is published by the National 
— Tool Co., 2271 Spring Grove Ave., Cincinnati, 

0 


“40 Minutes or 4 Minutes’ is the title of a folder 
which tells how templets, gages, and other irregular 
shapes can easily and quickly be cut from sheet metal 
by the use of the Handnib. Address National Machine 


Tool Co., 1542 Clark St., Racine, Wis. 

“The Answer to Your Gear Problems’: Information 
as to correct methods of cutting and finishing gears will 
be supplied without charge by The National Tool Co., 
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Cleveland, Ohio. This firm also carrics a comple 
stock of gear shaper cutters and markets the Nation). 
Cleveland Spur and Helical Gear Grinding Machine, 

Save Time with Expanding Mandrels: How expa 
mandrels will solve the problem of turning pieces with 
odd-size holes, and will increase production on dy. 
cate work, is told in a folder that will be sent fn 
upon request by W. H. Nicholson & Son, 136 Oren 
St., Wilkes-Barre, Pa. 

Live Centers: The complete line of live centers many. 
factured by Nielsen, Inc., of Lawton, Mich., are fully 
described in a bulletin issued by this company. Thy 
bulletin is illustrated with photographs and blueprints 
the Nielsen Center. Mailed free upon request. 

Ball and Roller Bearing Data Sheets: A complete 
of data sheets showing all the dimensions and loads 4 
given speeds, and giving instructions for mounting pn. 
cision ball bearing and Hoffmann roller bearings, can 
obtained without charge by addressing the Norma-Hofmam 
Bearings Corporation, Stamford, Conn. 

How To Grind Cemented Tungsten Carbide: A booklet 
which describes -and illustrates the correct methods of 
grinding tungsten carbide tools has been published by 
the Norton Company, Worcester, Mass. Copy free upm 
request. 

Speed Reducers: Speed Reducers to obtain any desired 
reduction up to 24,000 to 1 are described and illw- 
trated in Catalog 29-A, issued by The Ohio Gear Co, 
1335 East 179th St., Cleveland, 0. Copy free up 
request. 

Die Making Machines: How dies, templates, gages, 
ete., can be sawed out, filed, and lapped easily and a- 
curately on Oliver die making machines is fully de. 
scribed in a bulletin issued by the Oliver Instrument 
Company, 1430 Maumee Street, Adrian, Mich. Mailed 
upon request. 

Self-Tapping Sheet Metal Screws: Screws which an 
threaded and hardened in such a manner as to enable 
them to cut their own threads as they are screwed into 
sheet metal assemblies are described in a folder whith 
is published by the Parker-Kalon Corporation, 192-19 
Varick St,. New York City., N. Y. Sent free upon request. 

“Turning With Tungsten Carbide’ is the name of 1 
book that has been issued by The Porter-Cable Machine 
Co., 300 Wolf St., Syracuse, N. Y. This book answen 
the most important questions as to the uses of this new 
cutting alloy, and also describes a new lathe which bas 
been developed especially for use with tungsten cat 
bide tools. Copy free upon application. 

Powell “‘Blo-Gun’’ Air Valves: Air is faster ani 
more efficient than a brush for cleaning machin 
tables. The use of the Powell Blo-Gun for this purpow 
is discussed in a catalog that can be obtained by ai- 
dressing The Wm. Powell Co., Cincinnati, 0. 

Tapping Devices, Quick-Change Chucks, Stud-Settin 
Tools and Bench Tappers: A catalog describing the 
various types and kinds of tapping, drilling, and stud- 
setting devices manufactured by the Procunier Safety 
Chuck Company, 12 South Clinton Street, Chicago, Il 
can be obtained without charge by addressing this com- 
pany. The catalog also tells the part that Procunier 
tools play in obtaining greater accuracy and less tap 
breakage. 

“Ready-Made” Die Sets: 28 styles and 200 sizes of 
Producto ‘‘Ready-Made’’ Die Sets are described in Cata- 
log No. 5, which has been issued by The Producto Ma- 
chine Co., Bridgeport, Conn. Ask for a copy. 

Lift By Electricity: Ways to eliminate lifting, car- 
rying and hand trucking by the use of the Reading 
“‘Everedy’’ single-drum, self-braking electric hoist ar 
discussed in a booklet that can be obtained free from 
Reading Chain & Block Corp., Reading, Penna. 

Pullmore Industrial Clutch: A multiple disc elute, 
made in two types, to run in oil or dry, and which is 
so built that it can be operated at high speeds, i 
illustrated and described in a folder that will be set 
pan] ¥. the Rockford Drilling Machine Company, Rot 
ord, Ill. 

Universal Openside Shaper-Planer: The need of 8 mt 
chine tool to fill the gap between the shaper and th 
planer has been filled by the development of the Rod 
ford Universal Openside Shaper-Planer, made by th 
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tators. 


er specialties: 
_ ° Oliver, Thiel, Excell, etc. 


GROBET FILE CORP. of America 





GROBET SWISS FILES 






iit 
ANN 


A 


bet —_ Files are specially designed and constructed for slotting mica off comu- 
_ ; They oe extremely hard and durable, and fast cutting. 


Diemakers Rifflers, Files for filing machines — Illinois, Hartford, 


Ask for Catalog K 


3 Park Place, New York City. 
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‘“‘Handiest machine 
we ever had’’ 


That’s what the C. M. Kemp Company 
says about the OLIVER Die Mak'ng 
Machine. It’s handy because it’s seldom 
idle—it saves 30% to 69% on sawing, 
filing and lapping dies, templets, gages, 
cams, cutters, etc. You should own one. 


Send for illustrated bulletins today 





The OLIVER INSTRUMENT Co. 
1430 Maumee Street Adrian, Mich. 





BAU MB ACH 


Automatically Oiled 


DIE SETS 


Standardized die sets, embodying 
many exclusive features, and a list- 
ing of 70,000 stock sizes afford a 
service that is unsurpassed. 


Your Inquiries Solicited 
Send for New 120 Page Catalog 


E. A. Baumbach Mfg. Co. 


1806 S. Kilbourne Ave. Chicago, Ill. 
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Palmgren Off-Set Boring Tool 


WITH MICROMETER ADJUSTMENT For Milling Machine, 


ress, 
Boring Mill or 
Screw Machine. 








Write for Prices Today 


Chicago Tool & Engineering Co. 


Made with Morse 
Taper, Brown & 
Sharre. or Straight 
Round Shanks. 


84th St. and S. Chicago Ave. 
CHICAGO, ILLINOIS 
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Rockford Machine Tool Co., 2414 Kishwaukeo Ave., 
Rockford, Ill. Full description on request. 

Correct Industria) Seating and its relation to fatigue, 
production, quality work, and problems affecting both 
workers and employers is discussed in a booklet that 
can be obtained without charge by addressing Royal 
Metal Manufacturing Co., 1131 S. Michigan Blvd., 
Chicago, Ill. 

Automatic Lubrication: Individually motor-driven pumps 
that keep the work flooded with lubricant are described 
in a booklet that has been published by the Ruthman 
Machinery Co., Front and Pike Sts., Cincinnati, Ohio. 

Safety Grinding Wheels: The complete [ine of grinding 
wheels made by the Safety Grinding Wheei & Machine 
Co., Springfield, Ohio, is described in Catalog No. 11, 
whicb is issued by this firm. The book also contains 
instructions for operating grinding wheels, tables of 
gtinding wheel speeds, pulley calculations, and other 
information for the user of grinding wheels. 

Saving Time With Small Tools: A line of time-saving 
small tools, including ‘‘Use-’Em-Up”’ drill sleeve, ‘‘Wear- 
ever” chucks, coilets, cutters, reamers and tap holders, 
counterbores, spotfacers, and other tools is described in 
Catalog 36, issued by Scully-Jones & Co., 1909 S. 
Rockwell St., Chicago, Il. 

Equipment For the Shop: Vises for the bench, drill 
press, milling machine or shaper; angle plates; ad- 
justable clamps, jacks and other tools for the machine 
shop, are described and illustrated in a booklet that fs 
published by the Sheldon Machine Co., 3253-55 Cottage 
Grove Ave., Chicago, Il]. Copy free upon request. 

Rapid Drill Jigs: How time can be saved and drilling 
operations made easier by the use of a quick-acting 
drill jig is told in a booklet that is issued free by the 
Siewek Toot & Die Co., 10230 Woodward Ave., Detroit, 
Michigan 

“Metal Cutting’’ is the title of the book that describes 
the latest methods of cutting metals, and includes 
descriptions and illustrations of both the band saws and 
inserted-tooth metal-cutting saws made by the Simonds 
Saws & Steel Co., Fitchburg, Mass. Copy will be sent 
free upon application to the firm mentioned. 

80,000 Pounds Pressure By Hand: A new combination 
arbor, screw, and straightening press with which 80,000 
pounds pressure can be obtained by hand is described 
and illustrated in a bulletin which can be had without 
charge by addressing the Simplex Tool Co., Woonsocket, 
Rhode Island. 

The Most Efficient Speed for the operation of special 
production units, power conveyors, and other machinery 
by the use of the WHS Speed Reducer and how it can 
be obtained is told in a bulletin that will be mailed 
free by Winfield H. Smith, Inc., 30 Eaton St., Spring- 
ville, N. Y. 

Shaping with Modern Equipment: The Smith & Mills 
Company, 2889-91 Spring Grove Avenue, Cincinnati, 
Ohio, has issued a booklet which describes and illustrates 
the line of modern shaping equipment made by this 
firm. Copy free upon request. 

Accurate Gages Speed Production: 
of snap, plug, ring, pin, dial indicator, and special 
gages made by the Standard Gage Co., Inc., Pough- 
keepsie, N. Y., is described and illustrated in Catalog 
No. 4, which can be had without charge by addressing 
this firm. Johansson gage block sets and accessories 
are also listed in this book. : 

Machinists’ Tools and Gages: Catalog No. 24, is- 
sued by the L. S. Starrett Co., Athol, Mass., de- 
scribes and illustrates the complete assortment of 
machinists’ fine tools and gages made by this firm. 
Copy free upon request. 

Engineering and Manufacturing Service: A complete 
engineering and manufacturing service for manufacturers 
who are not equipped to handle all of their own de- 
signing, experimental, or production work is described, 
with illustrations of the equipment available, in a 
bulletin that is issued by The Steel Products Engineering 
Co., Springfield, Ohio. 

Flexible Shaft Equipment: The uses of the flexible 
shaft for drilling, grinding, and other operations is 
discussed in a booklet which also describes and illus- 
trates the flexible shaft equipment made by N. A. Strand 
& Co., 5001 N, Lincoln St., Chicago, Ill. 


The complete line 


April, 1939 


Cutting Oil Data: A series of booklets Containin, 
valuable information about cutting oils and their tse 
for thread-cutting, broaching, and general cutting py. 
poses will be sent free to any mechanical executive by 
D. A. Stuart & Co., 2727 South Troy St., Chicago 
Tinois, : 

Quality Drilling Machines: The high-grade drilling 
and tapping machines made by the Superior Machine 
Tool Co., P. 0. Box 376, Kokomo, Ind., are described 
and iMlustrated in a booklet that will be sent free upop 
application to this firm. 

Preeision Measuring Instruments: The gages, mi- 
crometers, and other precision measuring instruments mate 
by the Swedish Gage Co. of America, 7310 Woodward 
Ave., Detroit, Mich., are fully described in an inter. 
esting booklet that has been published by this firm, 
Copy free upon request. 

Save Cutting Oil: How cutting oil can be separate 
from chips and thus reclaimed by the use of a centrifugal 
chip ‘‘wringer,’’ is told in a bulletin that is issued fre 
by the Tolhurst Machine Works, Troy, N. Y. 

Chuck With Air: How time and labor can be saved 
by the use of air-operated chucks, cylinders, and other 
equipment is told in a book which describes ‘‘Hopkins” 
Air-Operated Equipment. Published by The Tomkins. 
Johnson Company, 620 N. Mechanic St., Jackson, Mich. 
Sent free upon request. 

A Simnlified and improved Drive Control for Machinery: 
Two distinct types of plate clutches that have proved 
successful highly in the driving mechanism of machine 
tools are described and illustrated in a bulletin that 
will be sent free by the Twin Disc Clutch Company, 
Racine, Wis. 

Powerful, Easy-Acting Chain Hoists of the most 
modern design are described and illustrated in a booklet 
that is issued by the Union Manufacturing Co., 296 
Church St., New Britain, Conn. Copy free upon request, 

Electrically-Driven Portable Tools: The “U. S.” line 
of electric drills, die grinders, electric screw drivers, gur- 
face grinders, tool post grinders, and bench and floor 
grinders is described in Catalog No. 24, which has 
been published by The United States Electrical Tool Co., 
2471 W. Sixth St.. Cincinnati. Ohio. 

Tool Chests for Machinists and Toolmakers: The com- 
plete line of fine tool chests for machinists and tool- 
makers made by J. M. Waterston, 420 Woodward Ave. 
aay ge Mich., is described in Catalog No. 25. Ask 
or it. 

“‘Wedge-Lock”” Multiple Bit Tool Holder: A new type 
of tool holder, in which the tool bit is held by the 
action of a wedge, is described in a bulletin which 
will be sent free upon request by the Wedge-Lock Tool 
Co., 2521 N. Keeler Ave., Chicago, III. 

Serew Machine Products: Full information as to the 
manufacturing service on screw machine products main- 
tained by Western Screw Products Co., 19-31 §&t. 
George St., St. Louis, Mo., will be sent upon request, 

Shop Furniture: A catalog describing and illustrating 
all kinds of shop furniture, including benches, vises, 
steel stands, foremen’s desks, chip trucks, steel racks 
for bar stock, steel tote boxes, and other equipment 
will be sent free upon application to The Western Tool 
& Manufacturing Co., 1620 East Pleasant Street, Spring- 
field, Ohio. 

Drill Horizontally: The advantages of the ‘“Whirl- 
wind’ Horizontal Drilling Machine for high speed 
drilling on small work are Ciscussed in a_ bulletin 
which has been issued by Whirlwind Products Co., 1737 
Ludlow St., Indianapolis, Ind. Copy free upon request. 

Wrenches For Every Use: “Guaranteed Against Break- 
age’ tappet wrenches, pipe and fitting tongs, offset 
wrenches, and wrenches for all other uses are described 
and illustrated in a series of folders which can be 
obtained without charge by addressing J. H. Williams 
& Co., Buffalo, N. Y. 

‘An Inspection Tour of Industrial Plants’? is a book- 
let published by Wilson-Maeulen Co., Inc., Concord 
Ave. & 143rd St., New York, N. Y., showing the heat- 
treating equipment in use in a number of industrial 
plants, and discussing the manner in which such equip- 
ment is automatically controlled. Copy free upon fe- 
quest. 











Modern Machine Shop 127 











‘ Sundstrand 


Double End Centering Machine 


| For centering both ends of a 

| shaft simultaneously. Spindles 
operate a or independ- 
ently. L. H. head is removable 
for long shafts. Accommodates 
a wide variety of work. Special 
fixtures furnished when de- 
sired. Send for Bulletin. 


Rockford, Illinois 


SUNDSTRAND MACHINE TOOL Co. 














FULFLO delivers 
coolant in volumes 
which promotes 
efficiency in cut- 
ting tools. 

The full, copious 
flow from the 
Fulflo is needed 
to make the best 
tool, with the best 
coolant, most ef- 
fective. 
FULFLO does 
not clog, there- 
fore it always 
works. It’s the 
trouble proof 
pump. 

FULFLO has long- 
est life because its 


only pumping part 
does not wear. 


Manufactured by 


Fulflo Specialties Co, 
” Blanchester, Ohio, U.S.A. 


Double Speed 
Reducers 


Ratios Up To 24000 to | 


Send for Catalog 29-A 
The Ohio Gear Co. 


1337 East 179th St. Cleveland, O. 
Pittsburgh Indianapolis New York 


Vertical Motor Driven 
Grinder Pump, 

Ball Bearing Type 
Symbol VD3-S 

















TAPPING? 


Balanced Reversing Action With the ‘*Procunier”’ Safety Friction 
Fool-proof Safety Friction Device blind holes can be tapped just as 

= “Double-Jaw” Tap Holder easily as through holes, and without dan- 
All Hardened Gears ser of breakage. 





No. 1—7/32-in steel; Safety $28.00; Positive $22.00 
No. 2—7/16-in steel; Safety 34.00; Positive 28.00 
No. 3— 5 8-in steel; Safety 40.00; Positive 34.00 
No. 4— 7/8-in steel; Safety 52.00; Positive 46.00 


Don't Hesitate To Ask For a Free Trial 
Also Safety Tapping Chucks, Tap Holders, Quick-Change 
Tap and Drill Chucks, Safety Stud and Nut Setters, 
Bench Tappers and Screw Drivers. 


PROCUNIER SAFETY CHUCK CO., 12 So. Clinton St., Chicago, Ill. 
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By Geo. ALEXANDER MANN 


The ol’ time one-armed driver now 
has a son who takes a taxi and uses 
both arms. 


Tuff 
In her last job, 
But a day she tarried— 
There was no future— 
The boss was married. 
The most undependable thing of 
today is tomorrow. 
Oh—Clarence 
“T’ve had an X-ray taken 
Of my knee,” said Myrtle Dunn; 
“Oh,” said Clarence Dumbell, 
“Gosh, can I have one?” 





They’s jest one thing worse than 
bein’ old and bentt—and that is bein’ 
young and broke. 

Maw—in 1939 

“Paw, I wish you’d speak to 
Willie. He’s been flying back and 
forth across the Atlantic all after- 
noon.” 





Mame’s working in a shirt mill; 
She says her job’s a wow. 

She’s off each day because, she says, 
They’re making nightshirts now. 


Reach for a sweet and if you get 
her you’re lucky. 


April, 1930 F'3%" 19 


Life 


Is Tuff 
Of advances steno Liz 
Sez there either isn’t any, 
Or else yuh find the boss 
Makin’ too dern many— 


Answer Me That 
It’s all right to give a woman 
driver half the road, but how can 
yuh tell which half she wants? 


Yeh—Mel—Nearly everybody who 
serves home brew brags ’bout how 
carefully it’s been strained, when 
most of it looks as though it hadn't 
even been sifted. 





Myrt says she don’t like to dance 
‘cause it’s jes’ simply huggin’ set to 
music an’ she never did care for 
music. 


Sad Music With This 
Her eyes were black as night, 
(Oh mother, call the hack)— 


Py 





I kissed her and her husband came, 


Now mine are twice as black. 


Don’t be too fast about makin fF 
up to the guy with the magneticqR 


personality—you may find that every: 


thing he buys is charged. "E 


Tell the average man that he’s 4 
handsome brute and he’ll deny most 
emphatically that he’s a brute. 


NI 


Fo 


——_— 


Caen 





